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HOW TO USE THIS SOIL SURVEY 


"THEE SOIL SURVEY contains information 
that can be applied in managing farms and 
ranches; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the stability of tracts of land for farming, 
woodland, range, industry, and recreation. 


Locating Soils 


All the soils of Okanogan County Area are 
shown on the detailed map at the back of this 
publication. This map consists of many sheets 
made from aerial photographs. Each sheet is 
numbered to correspond with a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The *Guide to Mapping Units" can be used 
to find information. This guide lists all the 
soils of the county in numerical order by map 
symbol and gives the capability classification 
of each. It also shows the page where each soil 
is described, and the page for the range site to 
which the soil has been assigned. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used аз an 
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overlay over the soil map and colored to show 
soils that have the same limitation or suit- 
ability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
Soils from the soil descriptions and from the 
discussions of the capability units, the orchard 
groups, the range sites, and the woodland suit- 
ability groups. 

Foresters and others can refer to the section 
“Woodland,” where productivity, management 
hazards, and plant associations of soils in the 
area are given. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suit- 
ability for range, and also the names of many 
of the plants that grow on each range site. 

Engineers and builders can find, under “Engi- 
neering,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of 
the Soils.” 

Newcomers in the Okanogan County Area 
may be especially interested in the section 
“General Soil Map,” where broad patterns of 
soils are described. They may also be interested 
in the information about the county given at the 
beginning of the publication. 
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Republic gravelly sandy loam, 15 to 25 per- 
cent Slopes ал ош ша eS 
Republic extremely stony sandy loam, 15 to 
45 percent slopes 
Republic loam, 0 to 8 percent slopes .. B 
Republic loam, 8 to 15 percent slopes -------- 
Republic loam, 15 to 25 percent slopes —.----_ 
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Skaha gravelly loamy sand, 25 to 65 percent 
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Springdale sandy loam, 0 to 3 percent slopes 
Springdale sandy loam, 8 to 8 percent slopes 
Springdale sandy loam, 8 to 25 percent slopes 
Springdale extremely stony sandy loam, 0 to 
25 percent slopes uuu 
Springdale extremely stony sandy loam, 25 
to 45 percent slopes sun 
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Tonasket silt loam, 0 to 3 percent slopes ______ 
Tonasket silt loam, 3 to 8 percent slopes ______ 
Tonasket silt loam, 8 to 15 percent slopes _____ 
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Tonasket silt loam, 25 to 45 percent slopes ____ 
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Summary of Tables 


Acreage and Proportionate Extent of the Soils (Table 1) --------------- 
Acres. Percent. 
Building Site Development (Table 6) _-_-----.----------------~--------- 
Shallow excavations. Dwellings without basements. Dwellings with 
basements. Small commercial buildings. Local roads and streets. 
Classification of the Soils (Table 18) ----------------------------------- 
Soil name. Family or higher taxonomic class. 
Construction Materials (Table 9) ..-----.------------------------------- 
Roadfill. Sand. Gravel. Topsoil. 
Engineering Properties and Classifications (Table 10) _----------------- 
Depth. USDA texture. Classifieation—Unified, AASHTO. 
Fragments > 3 inches. Percentage passing sieve number—4, 10, 
40, 200. Liquid limit. Plasticity index. 
Physical and Chemical Properties of Soils (Table 11) ------------------ 
Depth. Permeability. Available water capacity. Soil reaction. Salinity. 
Shrink-swell potential. Risk of corrosion—Uncoated steel, Concrete. 
Erosion factors—K, T. Wind erodibility group. 
Probability of Freezing Temperatures (Table 14) ---~------------------ 
Station. Temperature °F. Probability in spring. Probability in fall. 
Recreational Development (Table 5) ..--------------------------------- 
Camp areas. Picnic areas. Playgrounds. Paths and trails. 
Sanitary Facilities (Table 7) ._..------------------------------------- 
Septic tank absorption fields. Sewage lagoon areas. Trench sanitary 
landfill. Area sanitary landfill. Daily cover for landfill. 
Soil and Water Features (Table 12) —-.-------------------------------- 
Hydrologic group. Flooding—Frequency, Duration, Months. High 
water table—Depth, Kind, Months. Bedrock—Depth, Hardness. Po- 
tential frost action. 
Temperature and Precipitation data (Table 15) ~---------------~-------- 
Water Management (Table 8) —--------------------------------------- 
Pond reservoir areas. Embankments, dikes, and levees. Aquifer-fed 
excavated ponds. Drainage. Irrigation. Terraces and diversions. 
Wildlife Habitat Potentials (Table 3) ~-._----.------------------------- 
Potential for habitat elements—Grain and seed crops, Grasses and 
legumes, wild herbaceous plants, Hardwood trees, Coniferous plants, 
Shrubs, Wetland plants, Shallow water areas. Potential as habitat 
for—Openland wildlife, Woodland wildlife, Wetland wildlife, Range- 
land wildlife. 
Woodland Management and Productivity (Table 4) _------------------- 
Ordination symbol. Management concerns—Erosion hazard, Equip- 
ment limitation, Seedling mortality, Plant competition. Potential 
productivity—Important trees, Site index. Trees to plant. 
Yields Per Acre of Crops and Pasture (Table 2) -----------.------------ 
л. Pears. Wheat, winter. Alfalfa hay. Grass-legume hay. Grass- 
clover. 
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SOIL SURVEY OF OKANOGAN COUNTY AREA, WASHINGTON 


By Charles D. Lenfesty, Soil Conservation Service 


Fieldwork by Charles D. Lenfesty, Jack W. Rogers, Dale E. Snyder, and Gerald J. Latshaw, Soil Conservation Service * 


United States Department of Agriculture, Soil Conservation Service, in cooperation with the Washington State University Agricul- 
ture Research Center 


"TEE OKANOGAN COUNTY AREA 1$ approxi- 
mately one quarter of Okanogan County. It is in the 
northern part of Washington bordering British Co- 
lumbia, Canada (see facing page). The area surveyed 
makes up 877,017 acres, or about 1,370 square miles. It 
is an area of diverse topography, geology, climate, and 
agriculture. Elevations range from about 750 feet 
where the Columbia River leaves the Area, to over 
5,400 feet in the Buckhorn Mountains in the northeast- 
ern part. 

The Area is drained by two principal streams—the 
Okanogan River and the Methow River. All the drain- 
age water ultimately flows into the Columbia River. 
The Okanogan is a slow flowing, meandering stream 
that drains the eastern part of the Area. A consider- 
able part of its flow originates in Canada. The Methow 
River is a clear, fast flowing stream that drains the 
western part of the Area. Similkameen River and 
Bonaparte, Antoine, Tonasket, and Salmon Creeks 
flow into the Okanogan River. The Twisp and Chewack 
Rivers, Beaver Creek, and Gold Creek are the main 
tributaries of the Methow River. Okanogan County 
Area is well supplied with lakes at all elevations. The 
largest ones in the Area are Osoyoos, Palmer, and 
Conconully Lakes. 

Pleistocene glaciation has scoured the entire Area. 
Its effects are seen in U-shaped valleys, rounded moun- 
tain tops, glacial outwash terraces along most of the 
main stream valleys, and glacial-lake deposits border- 
ing the Columbia and Okanogan Rivers and their main 
side valleys. 

About one-third of the Okanogan County Area is 
woodland. The rest is mainly range with some dryland 
cultivated areas on the higher terraces and plateaus. 
Narrow strips along the major streams and tributaries 
are irrigated and are used for orchards, hay, and 
pasture. The irrigated soils are nearly all of alluvial 
origin. Most of the wooded and range soils formed in 
glacial till and outwash that is mixed with volcanic 
ash in the surface layer. 

The river valley between Pateros and Oroville should 
be a major fruit-producing area for many years. The 
climate is ideally suited to apple production. 


How This Survey Was Made 


Soil scientist made this survey to learn what kinds 
of soil are in the Okanogan County Area, where they 


2 Others who contributed to the survey are ALLEN S. ZULAUF, 
Ci epa R. GENTRY, and GERALD L. RICHARD, Soil Conservation 
ervice. 


are located, and how they can be used. The soil scien- 
tists went into the Area knowing they likely would find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, and 
shape of slopes, the size and speed of streams, the 
kinds of native plants or crops, the kinds of rock, and 
many facts about the soils. They dug many holes to 
expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the sur- 
face down into the parent material that has not been 
(D aeea much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide uniform procedures. The soil series and the 
soil phase are the categories of soil classification most 
used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is usually 
named for a town or other geographic feature near the 
place where a soil of that series was first observed and 
mapped. Okanogan and Tonasket, for example, are the 
names of two soils series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Ewall loamy 
fine sand is one of several phases within the Ewall 
series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial 
photographs. 

A mapping unit consists of all areas shown on a soil 
map that are identified by a common symbol. On most 
maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is 
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nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is dom- 
inantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. One 
such kind of mapping unit is shown on the soil map of 
Okanogan County Area: the soil complex. 

А soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Donavan-Rock 
outcrop complex is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called miscellane- 
ous land types and are given descriptive names. Bad- 
land is an example. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soil in other places are also assembled. Data 
on yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how the soils behave when 
used as a growing medium for native and domestic 
plants, and as material for structures, foundations for 
Structures, or covering for structures. They relate this 
behavior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this failure 
to slow permeability or a high water table. They see 
that streets, road pavements, and foundations for 
houses crack on a given kind of soil, and they relate 
this failure to the high shrink-swell potential of the 
soil material. Thus, they use observation and knowl- 
edge of soil properties, together with available research 
data, to predict limitations or suitability of soils for 
present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of 
their study and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in the Okanogan 
County Area. А soil association is a landscape that has 


a distinctive proportional pattern of soils. It normally 
consists of one or more major soils and at least one 
minor soil, and it is named for the major soils. The 
soils in one association may occur in another, but in 
a different pattern. 

А map showing soil associations is useful to people: 
who want a general idea of the soils in an Area, who 
want to compare different parts of an Area, or who 
want to know the location of large traets that are 
suitable for a certain kind of land use. Such a map is 
& useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, 
because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

The soil associations in this survey have been 
grouped into three general kinds of landscapes for 
broad interpretative purposes. Each of the broad 
groups and the soil associations are described on the 
following pages. 


Deep to Very Shallow Mostly Forest Soils and 
Rock Outerop on Mountainous Uplands 


This group of associations mostly occupies strongly 
sloping to very steep mountainous upland slopes, fans, 
and deeply dissected glacial plains. Elevation ranges 
from 1,900 to 5,000 feet. The average annual precipita- 
tion ranges from 14 to 22 inches, and the frost-free 
season is 90 to 130 days. 

The four asssociations in this group make up about 
30 percent of the survey area. 


1. Rock outcrop-Nevine-Donavan association 
Rock outcrop and deep, well drained soils 


The soil association is on mountain uplands and toe 
slopes. The soils formed in a mantle of volcanic ash 
and the underlying glacial till. Elevations range from 
2,000 to 4,500 feet. The ridges are gently rounded and 
the hillsides, cut by deep drainages, are steep. In parts 
of the association the soil is shallow, and bedrock is 
exposed. The annual precipitation is 15 to 22 inches. 
The frost-free season is 90 to 120 days. The dominant 
vegetation is Douglas-fir, ponderosa pine, larch, lodge- 
pole pine, and pinegrass. 

This association makes up 3 percent of the Area. It 
is 80 percent granitic Rock outcrop interspersed with 
very shallow soils, 30 percent Nevine soils, 25 percent 
Donavan soils, and 15 percent Merkel, Molson, Kartar, 
Karamin, Lithic Xerochrepts, and Leader soils. 

Nevine soils are well drained. They have a thin gray 
silt loam surface layer, a brown and yellowish brown 
silt loam subsoil, and a light brownish gray gravelly 
sandy loam substratum. They occur mostly on north- 
facing slopes. 

The well drained Donavan soils have a grayish 
brown loam surface layer. The subsoil and the upper 
part of the substratum are pale brown and light gray 
silt loam.. The lower part of the substratum is light 
gray gravelly sandy loam. 
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Figure 1.—Native range of rough fescue and bluebunch wheatgrass on Molson-Lithic Xerochrepts-Koepke association. 


This association is used for woodland, grazed wood- 
land, watershed, recreation, and wildlife. 


2. Molson-Lithic Xerochrepts-Koepke association 
Deep, shallow, and. very shallow, well drained. soils 


This soil association is on deeply dissected glacial 
plains. The soils formed in a mantle of voleanic ash, 
underlying glacial till, and materials weathered from 
granite. Elevations range from 1,900 to 5,000 feet. The 
ridges are gently rounded, and the hillsides, which are 
cut by deep drainageways, are steep. In parts of the 
association the soil is shallow and very shallow, the 
dissected drainageways are shallow and sides are less 
steep, and the ridges are more undulating. The annual 
precipitation is 14 to 18 inches, and the frost-free 
season is 95 to 130 days. Bluebunch wheatgrass (fig. 
1), Idaho fescue, rough fescue, and ponderosa pine is 
the dominant native vegetation. In drainageways, scat- 
tered Douglas-fir are on the sides, and clumps of aspen 
and cottonwood are in the bottoms. North-facing slopes 
generally have dense stands of timber. 

This association makes up 25 percent of the Area. It 
is 50 percent Molson soils, 20 percent Lithie Xero- 
chrepts, 20 percent Koepke soils, and 10 percent Hunt- 
ers, Hum, Havillah, Leavenworth, and Vallan soils and 
Rock outcrop. 

Molson soils are well drained. They have a very dark 


grayish brown silt loam surface layer and a yellowish 
brown gravelly silt loam subsoil. The substratum is 
light gray gravelly silt loam and gravelly loam. 

Lithic Xerochrepts are well drained. In most places 
they are stony loam 5 to 20 inches deep over bedrock. 

Koepke soils are well drained. They have a very 
dark gray and very dark grayish-brown silt loam sur- 
face layer over light gray gravelly loam underlying 
material. 

This association is used for dryland crops, range, 
woodland, and wildlife. 


3. Republic-Mires-Chesaw association 


Deep, шей drained. and. somewhat excessively drained 
soils 


This soil association is on alluvial fans, outwash ter- 
races, and escarpments. The soils formed in glacial till, 
reworked glacial till, and outwash. Elevations range 
from 2,800 to 4,500 feet. The annual precipitation is 14 
to 18 inches. The frost-free season is 95 to 120 days. 
The dominant vegetation is bluebunch wheatgrass, 
Idaho fescue, Sandberg bluegrass, and scattered ponde- 
rosa pine. Some north-facing slopes are densely 
timbered. | 

This association makes пр 1 percent of the Area. ЈЕ 
is 55 percent Republic soils, 20 percent Mires soils, 20 
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percent Chesaw soils, and 5 pereent Molson, Havillah, 
Hunters, and Leavenworth soils and Rock outcrop. 

Republic soils are well drained. They have a dark 
gray loam surface layer and a grayish brown and 
pale brown gravelly sandy loam subsoil and upper 
substratum. The lower substratum is pale brown and 
light yellowish brown gravelly loamy sand. 

Mires soils are well drained. They have a dark gray 
and dark grayish brown loam surface layer, a brown 
gravelly sandy loam subsoil, and à brown gravelly 
loamy sand and very gravelly sand substratum. 

Chesaw soils are somewhat excessively drained. 
They have an extremely stony or gravelly sandy loam 
surface layer over very gravelly loamy sand and very 
gravelly sand. 

This association is used for range, woodland, dry- 
land crops, and wildlife. 


4. Rock outcrop-Donavan association 
Rock outcrop and deep, well drained soils 


This association is on steep breaks of the deeply dis- 
sected glacial plains. The soils formed in volcanic ash 
over glacial till. Elevations range from 2,000 to 3,500 
feet. Annual precipitation is 15 to 18 inches, and the 
frost-free season is 100 to 120 days. In the Donavan 
part of this association, the dominant vegetation is 
ponderosa pine, Douglas-fir, pinegrass, bluebunch 
wheatgrass, and Idaho fescue. 

This association makes up 1 percent of the Area. It 
is about 70 percent Rock outcrop and 30 percent Dona- 
van soils. 

Rock outerop is mostly granitic. It is interspersed 
with very shallow soils. The well drained Donavan 
soils have a grayish brown extremely stony loam or 
loam surface layer. The subsoil and upper part of the 
substratum are pale brown and light gray silt loam. 
The lower part of the substratum is light gray gravelly 
sandy loam. 

This association is used mainly for woodland, grazed 
woodland, watershed, recreation, and wildlife. 


Deep to Very Shallow Mostly Grassland Soils, 
Rock Outerop and Badland on Dissected Upland 
Plains and Terraces 


` This group of associations occupies terraces and ter- 
race escarpments, ridges, hillsides, and placial till 
plains. Elevation ranges from 700 to 3,000 feet. The 
average annual precipitation ranges from 8 to 18 
inches, and the frost-free season is 110 to 180 days. 

'The seven associations in this group make up about 
60 percent of the survey area. 


5. Nighthawk-Conconully-Lithic Xerochrepts 


association 
Deep, shallow, and very shallow, well drained soils 


This soil association is on a glacial till plain. The 
Soils formed in glacial till and materials weathered 
from granite. Elevations range from 700 to 3,000 feet. 
Most of the association is on ridges and hillsides rising 
above the Cashmont soils of the Pogue-Cashmont- 
Cashmere association. The ridges are gently rounded 
and the hillsides are steep. In parts of the association 
the glacial till mantle is thin, and rock crops out. In 


areas of thin glacial till the drainageways are shallow 
and sides are less steep, and ridges are more undulat- 
ing. The annual precipitation is 8 to 15 inches, and 
the frost-free season is 180 to 180 days. The dominant 
vegetation is big sagebrush and bluebunch wheatgrass. 
In drainageways, scattered ponderosa pine occurs on 
the side slopes and clumps of cottonwood are in the 
bottoms. Some north-facing slopes are wooded. 

This association makes up 10 percent of the Area. 
It is 55 percent Nighthawk soils, 20 percent Conconully 
soils, 20 percent Lithic Xerochrepts, and 5 percent 
Newbon, Haley, Owhi, Nespelem, Synarep, and Col- 
ville soils and Rock outerop. 

The well drained Nighthawk soils have a grayish 
brown, extremely stony loam or loam surface layer, а 
brown gravelly loam and pale yellow very gravelly 
loam subsoil, and a very gravelly coarse sandy loam 
substratum. 

Conconully soils are well drained. They have a dark 
grayish brown extremely stony loam surface layer in 
most places, a brown and pale brown gravelly fine 
sandy loam and gravelly sandy loam subsoil, and a 
light brownish gray gravelly sandy loam substratum. 

Lithie Xerochrepts are well drained. In most places 
these soils are stony loam only 5 to 20 inches deep 
over bedrock. 

Most of this association is used for range. Some 
small areas on alluvial fans and toe slopes are irri- 
gated and are used for orchards and hay. Small areas 
that are nearly level to moderately steep are used for 
dryland hay, pasture, and small grain. 


6. Disautel-Conconully-Nespelem association 
Deep, well drained soils 


This soil association is on plains and terraces. The 
soils formed in glacial till and lacustrine sediments. 
Elevations range from 1,500 to 8,000 feet. The upland 
plains are undulating and rolling, and the terraces 
and their escarpments are nearly level and strongly 
sloping. In parts of this association the glacial till is 
thin, and rock crops out. The annual precipitation is 
11 to 15 inches. The frost-free season is 120 to 150 
days. The dominant vegetation is big sagebrush, blue- 
bunch wheatgrass, Sandberg bluegrass, and scattered 
ponderosa pine. 

This association makes up 8 percent of the Area. It 
is 50 percent Disautel soils, 15 percent Conconully 
soils, 15 percent Nespelem soils, and 20 percent Haley, 
Hodgson, Owhi, and Synarep soils and Rock outcrop. 

Disautel soils are well drained. They have a grayish 
brown silt loam surface layer, a pale brown loam sub- 
soil, and a light gray gravelly loam substratum. 

The well drained Conconully soils have a dark gray- 
ish brown extremely stony loam surface layer in most 
places. The subsoil is brown and pale brown gravelly 
fine sandy loam and gravelly sandy loam. The sub- 
stratum is light brownish gray gravelly sandy loam. 

Nespelem soils are mainly well drained. They have a 
grayish brown silt loam surface layer, a pale brown 
silt loam subsoil, and a light gray silt loam substratum. 
Erosion has exposed the highly erodible lacustrine 
sediments in some places. 

This association is used for dryland crops, range, 
woodland, and some irrigated crops. 
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7. Conconully-Lithic Xerochrepis-Haley association 
Deep, shallow, and very shallow, well drained soils 


This association is on plains and terraces. The soils 
formed in glacial till and outwash and materials 
weathered from granite. Elevations are 1,400 to 3,000 
feet. The dissected plains form undulating and rolling 
uplands and steep hillsides. The terraces and their es- 
carpments are nearly level to strongly sloping. In parts 
of the association the soil is shallow and is inter- 
mingled with Rock outerop. The drainageways in these 
areas have less steep side slopes and more undulating 
ridges. The annual precipitation is 11 to 15 inches, and 
the frost-free season is 130 to 150 days. The dominant 
vegetation is big sagebrush and bluebunch wheatgrass. 
In drainageways, scattered ponderosa pine occurs on 
the side slopes. 

This association makes up 15 percent of the Area. 
It is 60 percent Conconully soils, 20 percent Lithic 
Xerochrepts, 15 percent Haley soils, and 5 percent 
Owhi, Disautel, Nespelem, Synarep, and Emdent soils 
and Rock outcrop. 

The deep, well drained Conconully soils formed in 
glacial till. They have a dark grayish brown gravelly 
sandy loam or loam surface layer, a brown and pale 
brown gravelly fine sandy loam and gravelly sandy 
loam subsoil, and a light brownish gray gravelly sandy 
loam substratum. 

Lithie Xerochrepts are well drained. In most places, 
they are stony loam only 5 to 20 inches deep over 
bedrock. 

The well drained Haley soils have a dark grayish 
brown and grayish brown fine sandy loam surface 
layer, a pale brown fine sandy loam subsoil, and а 
light brownish gray sand substratum. 

Parts of this association are used for irrigated 
orchards and forage. They are also used for dryland 
crops, range, and woodland. 


8. Newbon-Conconully association 
Deep, well drained soils 


This soil association is on glacial till plains. The 
soils’ formed in glacial till. Elevations range from 1,500 
to 3,000 feet. The dissected plains form undulating and 
roling uplands and steep hillsides. In parts of this 
association, the soil mantle is shallow and is inter- 
mingled with Rock outcrop. In areas where the soil 
mantle is shallow the drainageways are shallow and 
sides are less steep, and the uplands are more undulat- 
ing. The annual precipitation is 11 to 15 inches, and 
the frost-free season is 130 to 150 days. The dominant 
vegetation is big sagebrush, Sandberg bluegrass, and 
bluebunch wheatgrass. In drainageways scattered 
ponderosa pine is on the side slopes, and clumps of 
aspen are in the bottoms. North-facing slopes are 
mostly wooded. 

This association makes up 15 percent of the Area. 
It is 50 percent Newbon soils, 30 percent Conconully 
soils, and 20 percent Haley and Owhi soils and Rock 
outcrop. 

Newbon soils are well drained. They have a dark 
grayish brown gravelly loam surface layer in most 
places, a brown gravelly loam subsoil, and a light 
brownish gray gravelly loam substratum. 


The well drained Conconully soils have a dark gray- 
ish brown gravelly sandy loam, loam, or extremely 
stony loam surface layer, a brown and pale brown 
gravelly fine sandy loam subsoil, and a light brownish 
gray gravelly sandy loam substratum. 

Most of this association is used for range. Small 
areas on alluvial fans and toe slopes are irrigated and 
used for orchards, alfalfa, and grass hay. Small areas 


. are also used for dryland crops. 


9. Kartar-Dinkelman-Springdale association 


Deep, well drained and somewhat excessively drained 
soils 


This soil association is on plains and outwash ter- 
races and steep uplands. The soils formed in glacial till 
outwash and material weathered from granite, gneiss, 
and schist. Elevations range from 2,000 to 3,500 feet. 
The deeply dissected plains form long, narrow to 
broad, gently rounded ridges and long, steep side 
slopes. The terraces and their escarpments are nearly 
level and strongly sloping. In parts of the association, 
the soil mantle is shallow and intermingled with Rock 
outcrop. The annual precipitation is 14 to 18 inches, 
and the frost-free season is 100 to 120 days. The dom- 
inant vegetation is ponderosa pine (fig. 2), Douglas- 
fir, larch, Idaho fescue, bluebunch wheatgrass, and 
pinegrass. 

This association makes up 8 percent of the Area. It 
is 50 percent Kartar soils, 20 percent Dinkelman soils, 
10 percent Springdale soils, and 20 percent Donavan, 
Leader, Merkel, and Wadams soils and Rock outerop. 

The well drained Kartar soils have a light brownish 
gray extremely stony sandy loam surface layer in most 
places, à pale brown sandy loam and gravelly sandy 
loam subsoil, and a very pale brown gravelly loamy 
sand and very gravelly sand substratum. 

Dinkelman soils are well drained. They have a gray- 
ish brown sandy loam surface layer and a pale brown 
fine sandy loam and pale brown gravelly fine sandy 
loam subsoil. 

Springdale soils are somewhat excessively drained. 
They have a dark gray and dark grayish brown sandy 
loam surface layer over pale brown gravelly sandy 
loam and very gravelly sand. 

This association is used mainly for woodland, grazed 
woodland, and range. Small areas have been cleared 
and are used for dryland and irrigated crops. 


10. Owhi-Winthrop association 
Deep, well drained and excessively drained soils 


This soil association is on nearly level and strongly 
sloping terraces and their escarpments. The soils 
formed in glacial outwash and alluvium. Elevations 
range from 1,400 to 3,000 feet. The annual precipita- 
tion is 11 to 15 inches, and the frost-free season is 110 
to 150 days. The dominant vegetation is bluebunch 
wheatgrass, bitterbrush, big sagebrush, and some 
stands of ponderosa pine. 

This association makes up 3 percent of the Area. It 
is 60 percent Owhi soils, 20 percent Winthrop soils 
and 20 percent Haley, Leavenworth, and Boesel soils. 

Owhi soils are well drained. They have a grayish 
brown fine sandy loam surface layer, a grayish brown 
and brown sandy loam and gravelly sandy loam sub- 
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Figure 2.—South exposure on Kartar-Dinkelman-Springdale association. 


soil and upper substratum, and a very gravelly coarse 
sand lower substratum. 

Winthrop soils are excessively drained. They have a 
dark grayish brown and grayish brown gravelly loamy 
sand and extremely stony loamy sand surface layer 
underlain by brown gravelly loamy sand and very 
gravelly sand. 

Some areas of this association are used for irrigated 
orchards, forage, and row crops. Some areas are used 
for grazing and dryland small grain (fig. 3). Other 
uses are range and woodland. 


11. Badland-Rock outcrop association 
Nearly barren severely eroded areas and Rock outcrop 


This association of steep escarpments consists of 
nearly barren severely eroded areas and Rock outcrop. 
Elevations range from 1,500 to 3,000 feet. The annual 
precipitation is 8 to 14 inches, and the frost-free sea- 
son is 180 to 150 days. The scattered sparse vegetation 
is ponderosa pine and bluebunch wheatgrass. 

This association makes up 1 percent of the Area. It 
| zn 50 percent Rock outcrop and 50 percent Bad- 
and. 

Rock outcrop is mostly granitic. About 10 percent of 
the Rock outcrop area is undifferentiated soil material. 


Badland is highly eroded areas of exposed lake sedi- 
ments and gravelly till. 

This association is used mainly for wildlife and 
watershed. 


Deep, Mostly Grassland and Meadow Soils on 
Terraces and Flood Plains 


This group of associations occupies alluvial bottoms, 
basins, depressions, and terraces. Elevation ranges 
from 70 to 2,000 feet. The average annual precipita- 
tion ranges from 8 to 14 inches, and the frost-free sea- 
son is 145 to 180 days. 

The two associations in this group make up about 
10 percent of the survey area. 


12. Pogue-Cashmont-Cashmere association 


D somewhat excessively drained. and. well drained 
soù 

This soil association is on terraces. The soils formed 
in glacial till and outwash. Elevations are 700 to 1,500 
feet. The annual precipitation is 8 to 12 inches. The 
frost-free season is about 145 to 180 days. The domi- 
nant vegetation is bluebunch wheatgrass, needleand- 
thread, and big sagebrush. 
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This association makes up 2 percent of the Area. It 
is 70 percent Colville soils, 20 percent Okanogan soils, 
and 10 percent Synarep soils and Xerofluvents, wet. 

Colville soils are somewhat poorly drained. They 
have a dark gray silt loam and silty clay loam surface 
"layer, a mottled light gray silt loam and silty clay 
loam subsoil, and a mottled light gray and a pale 

brown silty clay loam substratum. 

: The well drained Okanogan soils have a dark gray- 
ish brown surface layer. The underlying material is 
brown and light brownish gray stratified loam, silt 
loam, and sandy loam. Below a depth of 40 inches, it 


et is very gravelly sand in places. 


Newbon- 


3.—Pasture on Owhi-Winthrop association. 
Conconully association is in the background. 


This association makes up 8 percent of the area. It 
is 85 percent Pogue soils, 25 percent Cashmont soils, 
20 percent Cashmere soils, and 20 percent Aeneas, 
Ewall, Tonasket, and Skaha soils and about 2 percent 
Rock outcrop, which is intermingled with the soils 
that are shallow over bedrock. . 

Pogue soils are somewhat excessively drained. They 
have a grayish brown fine sandy loam surface layer. 
The subsoil is brown and yellowish brown fine sandy 
loam and gravelly fine sandy loam. The substratum is 
very gravelly sand. 

The well drained Cashmont soils have a grayish 
brown sandy loam surface layer. The subsoil is brown 
gravelly sandy loam. The substratum is gravelly sandy 
loam. | 

Cashmere soils are well drained. They have a gray- 
ish brown fine sandy loam surface layer. The subsoil 
is brown sandy loam: The substratum is brown fine 
sandy loam and loamy fine sand. 

This association is the principal orchard-growing 
area. Irrigation is of major importance. Nonirrigated 
areas are used chiefly for range. Some are used for 
dryland erops. 


13.  Colville-Okanogan association 
Deep, somewhat poorly drained and well drained soils 


This soil association is on flood plains and is subject 
to spring flooding. The soils formed in alluvium. Ele- 
vations range from 700 to 2,000 feet. Annual precipita- 
tion is 8 to 14 inches, and the frost-free season is 145 


to 180 days. The dominant vegetation in the more 


moist areas is water-tolerant plants such as willows, 
aspen, cottonwood, sedges, and rushes. Bluebunch 
wheatgrass, basin wildrye, big sagebrush, and salt- 
grass are prevalent in the drier areas. 


In areas protected from flooding, this association is 


ss used for irrigated orchards, hay, and pasture. Areas 


wA 


subject to flooding are used for native hay and pasture 
or short growing season crops, such as silage. 


Descriptions of the Soils 


This section describes the soils series and mapping 


— units in the Okanogan County Area. Each soil series is 


described in detail, and then, briefly, each mapping 


» unit in that series. Unless it is specifically mentioned 
" otherwise, it is to be assumed that what is stated 


about the soil series holds true for the mapping units 
in that series. Thus, to get full information about any 
one mapping unit, it is necessary to read both the 
deseription of the mapping unit and the description 
of the soil series to which it belongs. 

An important part of the description of each soil 
series is the. soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is much more detailed and is 
for those who need to make thorough and precise stud- 
ies of soils. Color terms are for dry soil unless other- 
wise stated. The profile described in the series is 
representative for mapping units in that series. If the 
profile of a given mapping unit is different from the 
one described for the series, these differences are 
stated in describing the mapping unit, or they are dif- 
oe that are apparent in the name of the mapping 
unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Rock outcrop and Riverwash, for example, do 
not belong to a soil series, but nevertheless, are listed 
in alphabetic order along with the soil series. 

Preceding the name of each mapping unit is a 
numeral that identifies the mapping unit on the de- 
tailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit, range site, 
orchard group, and woodland suitability subclass to 
which the mapping unit has been assigned. The page 
for the description of each capability unit, orchard 
group, and range site can be found by referring to the 
“Guide to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each 
mapping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary 
at the end of this survey, and more detailed informa- 
tion about the terminology and methods of soil map- 
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ping can be obtained from the Soil Survey Manual 
(7)? 


Aeneas Series 


The Aeneas series consists of deep, well drained soils 
underlain by sand. These nearly level to strongly 
sloping soils are on terraces and alluvial bottoms at 
elevations of 700 to 1,500 feet. They formed in glacial 
outwash. The native vegetation is mainly bluebunch 
wheatgrass, needleandthread, and big sagebrush. The 
mean annual precipitation is 8 to 11 inches, the mean 
annual air temperature is about 49° F., and the frost- 
free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 8 inches thick. The 
subsoil is brown fine sandy loam about 8 inches thick. 
The substratum is yellowish brown fine sandy loam 
about 10 inches thick over unconformable loamy sand 
and sand that extends to 60 inches or more. 

Permeability is moderately rapid to a depth of about 
26 inches and very rapid below. The available water 
capacity is moderately high. Roots penetrate to 60 
inches or more. 

Aeneas soils are used mainly for irrigated orchards, 
hay, and pasture. Some areas are used for dryland 
crops and grazing. 

Representative profile of Aeneas fine sandy loam, 
0 to 3 percent slopes, in area of native range about 75 
feet west and 50 feet north of southeast corner of 
SEYNE sec. 20, T. 81 N., В. 25 E. 

A11—0 to 2 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak fine 
granular structure; soft, very friable, 
nonsticky, nonplastic; many roots; many 
very fine pores; neutral; abrupt smooth 
boundary. 

А12—2 to 8 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
granular structure; soft, very friable, 
nonsticky, nonplastic; common roots; 
many very fine pores; neutral; clear 
smooth boundary. 

B2—8 to 16 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 3/3) when 
moist; weak coarse prismatie structure; 
soft, very friable, nonsticky, nonplastie ; 
common very fine roots; few fine 
pores; neutral; clear smooth boundary. 

С1—16 to 26 inches; yellowish brown (10YR 5/4) 
fine sandy loam, dark yellowish brown 
(10YR 3/4) when moist; massive; soft, 
very friable, nonsticky, nonplastie; few 
roots; few very fine pores; neutral; grad- 
ual smooth boundary. 

ПС2—26 to 30 inches; light yellowish brown 
(10YR 6/4) loamy sand, dark yellowish 
brown (10YR 4/4) when moist; single 
grained; loose when dry and moist; neu- 
tral; abrupt wavy boundary. 


* Italic numbers in parentheses refer to Literature Cited, 
p. 150. 


IIC3—30 to 60 inches; multicolored sand. 

Depth to the unconformable sandy material ranges 
from 21 to 36 inches. Texture of the A horizon is 
either sandy loam or fine sandy loam. In some places 
the IIC horizon contains lenses of gravel less than 6 
inches thick. 

l—Aeneas fine sandy loam, 0 to 3 percent slopes. 
This soil has the profile described as representative 
of the series. As much as 10 percent of the total 
acreage of this mapping unit is included areas of 
Cashmere fine sandy loam and Ewall loamy fine sand. 
Also included are à few small areas where slopes are 
greater than 3 percent. 

Runoff is very slow, and the hazard of erosion is 
none to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. Some areas are used for dryland crops 
and grazing. Capability unit IVe-3 dryland, IIe-1 
irrigated; orchard group 2; range site 8. 

2—Aeneas fine sandy loam, 3 to 8 percent slopes. As 
much as 10 percent of some mapped areas of this soil 
is ineluded tracts of Cashmere fine sandy loam and 
Ewall loamy fine sand. Also included are small areas 
of short steep terrace escarpments and a few small 
areas where slopes are less than 8 percent. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. Small areas are used for grazing and 
dryland crops. Capability unit IVe-3 dryland, ПТе-1 
irrigated; orchard group 2; range site 3. 

3—Aeneas fine sandy loam, 8 to 15 percent slopes. 
As much as 10 percent of the total acreage of this soil 
is included areas of Cashmere fine sandy loam and 
Ewall loamy fine sand. Also included are a few small 
areas with slopes greater than 15 percent and small 
eroded spots. 

Runoff is medium, and the hazard of erosion and 
Soil blowing is moderate. 

This soil is used mainly for irrigated orchards. 
Small areas are used for grazing and dryland crops. 
Capability unit IVe-3 dryland, IVe-1 irrigated; orch- 
ard group 2; range site 3. 


Badland 


4—Badland consists mainly of areas of steep and 
very steep gravelly till and silty lake sediments broken 
by numerous intermittent drainàgeways. It supports 
little or no vegetation. Shallow gullies and small, 
smooth ridges form an intricate pattern in many 
places. 

Runoff is very rapid, and the hazard of erosion is 
very high. 

Badland has practically no agricultural value and is 
used mainly for wildlife and watershed. Capability unit 
VIIIe-1 dryland. 


Boesel Series 


The Boesel series consists of deep, moderately well 
drained soils underlain by sand and gravel. These 
nearly level soils are on stream terraces at elevations 
of 1,500 to 3,000 feet. They formed in alluvium. The 
native vegetation is mainly ponderosa pine, Douglas- 
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TABLE 1.—Acreage and proportionate extent of the soils 


Soil name 


Aeneas fine sandy loam, 0 to 3 

percent slopes ________--_----- 
Aeneas fine sandy loam, 8 to 8 

percent slopes ~---.------~---- 
Aeneas fine sandy loam, 8 to 15 

percent slopes ---------------- 
Ва ата = лави ee tee виа ан 
Boesel fine sandy loam ----------- 
Boesel silt loam, heavy 

subsoil variant -_ .ll- 
Cashmere fine sandy loam, 0 to 3 

percent slopes _. 
Cashmere fine sandy loam, 3 to 8 

percent slopes _____---_------- 
Cashmere fine sandy loam, 8 to 15 

percent slopes ____------------ 
Cashmere fine sandy loam, 15 to 25 

percent slopes ....-.----.----- 
Cashmere fine sandy loam, 25 to 65 

percent slopes ---------------- 
Cashmont sandy loam, 0 to 3 

percent slopes _____----------- 
Cashmont sandy loam, 3 to 8 

percent slopes _____------------ 
Cashmont sandy loam, 8 to 15 

percent slopes _____----------- 
Cashmont sandy loam, 15 to 25 

percent slopes ____------------ 
Cashmont gravelly sandy loam, 

0 to 8 percent slopes ____ 
Cashmont gravelly sandy loam, 

8 to 15 percent slopes -__ 
Cashmont very gravelly sandy 

loam, 3 to 25 percent slopes ____ 
Cashmont extremely stony sandy 

loam, 0 to 25 percent slopes ____ 
Cashmont extremely stony sandy 

loam, 25 to 45 percent slopes --- 
Chesaw gravelly sandy loam, 

15 to 45 percent slopes --------- 
Chesaw extremely stony sandy 

loam, 15 to 45 percent slopes --- 
Colville silt loam _______--------- 
Colville silt loam, moderately wet... 
Conconully gravelly sandy loam, 

8 to 8 percent slopes _______-_---- 
Conconully gravelly sandy loam, 

8 to 25 percent slopes ______-_-- 
Conconully loam, 0 to 8 

percent slopes __ _ __ 
Conconully loam, 8 to 15 

percent slopes ________--_------ 
Coneonully loam, 15 to 25 

percent slopes ---------------- 
Conconully extremely stony loam, 

0 to 25 percent slopes ---_..-_-- 
Conconully extremely stony loam, 

25 to 65 percent slopes _________ 
Conconully extremely stony loam, 

25 to 65 percent north slopes --- 
Dinkelman sandy loam, 0 to 25 

percent slopes _________-_-__--- 
Dinkelman sandy loam, 25 to 65 

percent slopes _________------ 
Dinkelman gravelly sandy loam, 

8 to 25 percent slopes ______-_-- 
Dinkelman extremely stony sandy 

loam, 0 to 25 percent slopes -- 
Dinkelman extremely stony sandy 

loam, 25 to 65 percent slopes ___ 
Dinkelman loam, 25 to 45 

percent slopes _-__ 
Disautel silt loam, 0 to 8 

percent slopes ---------------- 


Acres |Percent 


2,021 
795 
357 

4,058 

3,489 

1,910 

5,663 

3,765 

1,408 
527 
332 
474 

3,794 

3,218 

1,417 
574 
454 
348 

11,048 
10,961 
2,152 
715 
7,919 
2,497 
842 
2,025 
9,753 
14,645 

7,206 
41,049 
20,456 
11,893 

2,175 

1,634 
728 
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Map 


symbol 


40 
41 


Soil пате 


Disautel silt loam, 8 to 15 


percent slopes __. 2,254 
Disautel silt loam, 15 to 25 

percent slopes ---------------- 459 
Disautel very cobbly silt loam, 8 

to 45 percent slopes, eroded -----| 2,830 
Disautel extremely stony silt loam, 

0 to 25 percent slopes ______---- 2,844 
Disautel extremely stony silt loam, 

25 to 65 percent slopes --------- 1,805 
Donavan loam, 3 to 8 

percent slopes u 1,089 
Donavan loam, 8 to 25 

percent slopes -. 4,245 
Donavan loam, 25 to 65 

percent slopes __--_----------- 1,612 
Donavan extremely stony loam, 

0 to 25 percent slopes ___ 4,776 
Donavan extremely stony loam, 

25 to 65 percent slopes ____ 4,048 
Donavan-Rock outerop complex, 

25 to 65 percent slopes -_ 20,941 
Emdent loam —------------------ 1,283 


Ewall sand, 0 to 15 percent slopes.| 2,981 
Ewall loamy fine sand, 0 to 15 


percent slopes _______---------- 8,875 
Ewall loamy fine sand, 15 to 25 

percent slopes -___ 2,416 
Ewall loamy fine sand, 25 to 45 

percent slopes ______-_--__----- 1,535 
Haley fine sandy loam, 0 to 8 

percent slopes -.__ 3,199 
Haley fine sandy loam, 8 to 25 

percent slopes ~---_--------~-- 931 
Haley fine sandy loam, 25 to 45 

percent slopes ________-------- 454 
Havillah silt loam, 0 to 8 

percent slopes -_. 2,810 
Havillah silt loam, 8 to 15 

percent slopes _-____ 2,249 
Havillah silt loam, 15 to 25 

percent slopes ___. Lc 1,672 
Havillah silt loam, 15 to 45 

percent slodes, eroded ______-_- 887 
Havillah extremely stony silt 

loam, 15 to 45 percent slopes --- 928 
Hodgson silt loam, 3 to 15 

percent slopes ______---------- 2,086 
Hum silt loam, 8 to 20 

percent slopes -___ 889 
Hunters silt loam, 0 to 8 

percent slopes ---------------- 2,219 
Hunters silt loam, 8 to 15 

percent slopes ________-------- 920 
Hunters silt loam, 8 to 25 

percent slopes, eroded ____ ____ 657 
Hunters silt loam, 25 to 45 

percent slopes __________------ 388 
Karamin sandy loam, 8 to 25 

percent slopes -_ _ 990 
Kartar sandy loam, 8 to 15 

percent slopes ____ _ 2,686 
Kartar sandy loam, 15 to 25 

percent slopes _-_-` 1,028 
Kartar sandy loam, 15 to 45 

percent north slopes ______-----| 9,861 
Kartar extremely stony sandy 

loam, 0 to 25 percent slopes ____| 13,114 
Kartar extremely stony sandy 

loam, 25 to 65 percent slopes ___| 17,748 
Koepke silt loam, 0 to 8 

percent slopes ---------------- 3,514 
Koepke silt loam, 8 to 15 

percent slopes _________-------- 7,889 


Acres (Percent 
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symbol 


78 
79 
80 
8l 
82 
83 


84 
85 


86 
87 


88 
89 
90 
91 
92 
93 
94 
95 
96 


97 
98 


99 
100 
101 
102 


103 
104 


105 
106 
107 
108 
109 
110 
HI 
112 
113 
114 
115 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


Soil name 


Koepke silt loam, 15 to 25 


percent slopes _______--_------- 
Koepke gravelly silt loam, 3 to 25 

percent slopes uw 
Leader fine sandy loam, 0 to 8 

percent slopes ________---------- 
Leader fine sandy loam, 8 to 25 

percent slopes __________-__---- 
Leader fine sandy loam, 25 to 45 

percent slopes _____________---- 
Leavenworth silt loam 2... 
Lithie Xerochrepts-Cashmont 

complex, 15 to 45 percent slopes. 
Lithie Xerochrepts-Conconully 

complex, 15 to 45 percent slopes. 
Lithic Xerochrepts-Donavan-Rock 

outcrop complex, 15 to 45 

percent slopes ______----------- 
Lithie Xerochrepts-Hum complex, 

0 to 45 percent slopes ____ 
Lithic Xerochrepts-Kartar com- 

plex, 15 to 45 percent slopes ____ 
Lithic Xerochrepts-Molson com- 

plex, 15 to 45 percent slopes ---- 
Lithic Xerochrepts-Nevine com- 

plex, 15 to 45 percent slopes ---- 
Lithic Xerochrepts-Newbon com- 

plex, 15 to 45 percent slopes ____ 
Lithie Xerochrepts-Nighthawk 

complex, 15 to 45 percent slopes. 
Lithic Xerochrepts-Republic com- 

plex, 15 to 45 percent slopes ---- 
Lithic Xerochrepts-Vallan com- 

plex, 15 to 45 percent slopes ____ 
Lithic Xerochrepts-Wadams com- 

plex, 25 to 65 percent slopes ---- 
Marsh. ЕЕ 
Merkel sandy loam, 0 to 25 

percent slopes —--------------- 
Merkel extremely stony sandy 

loam, 8 to 25 percent slopes ---- 
Merkel extremely stony sandy 

loam, 25 to 65 percent slopes ___ 
Mires gravelly sandy loam, 25 to 

45 percent slopes -------------- 
Mires extremely stony sandy loam, 

15 to 65 percent slopes ---------- 
Mires loam, 0 to 8 percent slopes... 
Mires gravelly loam, 3 to 25 

percent slopes _.----_~.-------- 
Molson silt loam, 0 to 8 

percent slopes _______----------- 
Molson silt loam, 8 to 15 

percent slopes _______---------- 
Molson silt loam, 15 to 25 

percent slopes u 
Molson silt loam, 25 to 45 

percent slopes ____--_---------- 
Molson gravelly silt loam, 3 to 25 

percent slopes --~.---..--..----_- 
Molson extremely stony silt loam, 

8 to 25 percent slopes ________-- 
Molson extremely stony silt loam, 

25 to 45 percent slopes = 
Nespelem silt loam, 3 to 8 


percent slopes ----------------- 
Nespelem silt loam, 15 to 25 

percent slopes -_- 
Nespelem silt loam, 8 to 25 

percent slopes, eroded _-------- 


Acres |Percent 


5,468 
3,414 

663 
1,447 
1,278 


726 
2,492 


28,839 
62,619 


33,275 
1,191 
11,932 
29,979 
6,898 
1,039 
7,195 
964 
22,212 


784 
722 


1,656 
350 
882 
604 


505 
2,461 


1,425 
2,928 
9,976 
6,052 
2,612 
3,118 
6,279 
10,913 
2,192 
1,132 
257 
510 


0.4 


1.4 


C) 


symbol 


116 
117 
118 
119 


122 
123 


125 


129 


Мар Soil name 


Acres |Percent 


Nespelem silt loam, 25 to 45 

percent slopes 2—-—--------—------— 
Nespelem silt loam, alkali, 

0 to 3 percent slopes ---------- 
Nevine silt loam, 8 to 25 

percent slopes _..___________-_-- 
Nevine silt loam, 25 to 45 

percent slopes um 
Nevine extremely stony silt loam, 

0 to 25 percent slopes ______ 
Nevine extremely stony silt loam, 

25 to 65 percent slopes __ 
Newbon loam, 3 to 8 percent slopes. 
Newbon loam, 8 to 15 

percent slopes _______________-_ 
Newbon loam, 15 to 25 

percent slopes uuu 
Newbon gravelly loam, 0 to 8 

percent slopes _________________ 
Newbon gravelly loam, 8 to 25 

percent slopes _________________-_ 
Newbon gravelly loam, 25 to 45 

percent slopes ________________- 
Newbon gravelly loam, 25 to 45 

percent north slopes ----____.__ 
Newbon very gravelly loam, 25 

to 65 percent slopes, eroded _____ 
Newbon extremely stony loam, 

0 to 45 percent slopes __________ 
Nighthawk loam, 3 to 8 

percent slopes __________--_---- 
Nighthawk loam, 8 to 15 

percent slopes -....-.--.--_-.__ 
Nighthawk loam, 15 to 25 

percent slopes _--_.____________ 
Nighthawk extremely stony loam, 

8 to 25 percent slopes _____ 
Nighthawk extremely stony loam, 

25 to 65 percent slopes _________. 
Nighthawk extremely stony loam, 

25 to 65 percent slopes, eroded __ 
Okanogan loam u 
Okanogan loam, gravelly 

substratum u 
Owhi fine sandy loam, 0 to 8 

percent slopes _--__________--__ 
Owhi fine sandy loam, 3 to 8 

percent slopes _____________---- 
Owhi gravelly fine sandy loam, 

0 to 8 percent slopes __________- 
Owhi gravelly fine sandy loam, 

8 to 25 percent slopes ____ 
Owhi extremely stony fine sandy 

loam, 0 to 25 percent slopes ____ 
Owhi extremely stony fine sandy 

loam, 25 to 45 percent slopes ___ 
Pogue fine sandy loam, 0 to 3 

percent slopes u 
Pogue fine sandy loam, 3 to 8 

percent slopes uu 
Pogue fine sandy loam, 8 to 15 

percent slopes wnn 
Pogue fine sandy loam, 15 to 25 

percent slopes ______________--- 
Pogue gravelly fine sandy loam, 


0 to 8 percent slopes .—-—- . 


Pogue gravelly fine sandy loam, 
8 to 25 percent slopes --. 
Pogue extremely stony fine sandy 
loam, 0 to 25 percent slopes ____ 
Pogue extremely stony fine sandy 
loam, 25 to 65 percent slopes ___ 
Republic gravelly sandy loam, 
8 to 15 percent slopes ---------- 


26,467 
4,097 
17,546 


12,398 
1.558 


C) 
0.1 
1.2 
0.8 
0.1 


0.4 
0.2 


0.4 
0.2 
0.2 
0.5 
8.0 
0.5 
2.0 
0.6 
0.2 
0.6 
0.8 
04 
1.0 


0.3 
0.3 


0.1 
0.4 
0.2 
0.8 
0.1 
0.5 
0.6 
14. 
0.7 
0.2 
0.1 
0.3 
0.2 
1.0 
1.4 
0.2 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


1 Less than 0.1 percent, 


fir, snowberry, and serviceberry. The mean annual 
precipitation is 14 to 17 inches, the mean annual air 
temperature is about 42° F., and the frost-free season 
is 100 to 110 days. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 8 inches thick. The 
underlying material is brown and light yellowish 
brown fine sandy loam about 19 inches thick over very 
gravelly sand that extends to 60 inches or more. 

The seasonal high water table is at a depth of 3 to 
4 feet. Permeability is moderate to a depth of about 
27 inches and very rapid below 37 inches. The avail- 
able water capacity is moderately high. Roots pene- 
trate to 60 inches or more. 

Boesel soils are used mainly for irrigated hay and 
pasture, woodland, and wildlife habitat. A small acre- 
age is in dryland crops. 

Representative profile of Boesel fine sandy loam, in 
area of woodland about 200 feet west and 200 feet 
oo uam SE, corner ЗУМ У, sec. 26, T. 35 N., 

. 2] E. 

А1—0 to 8 inches; grayish brown (10YR 5/2) 
fine sandy loam, dark grayish brown 
(10YR 3/2) when moist; weak medium 
and fine granular structure; soft, very 
friable, nonsticky, slightly plastic; many 
roots; many very fine pores; neutral; 
abrupt smooth boundary. 

AC—8 to 27 inches; brown (10YR 5/3) fine sandy 


Nu Soil name Aeres | Percent E Soil name Acres | Percent 

154. Republic gravelly sandy loam, 170 Springdale extremely stony sandy 
15 to 25 percent slopes ________ 461 0.1 loam, 0 to 25 percent slopes ___-| 2,814 0.3 

155 Republic extremely stony sandy. 71 Springdale extremely stony sandy 
loam, 15 to 45 percent slopes ___| 2,656 0.3 loam, 25 to 45 percent slopes ---| 2,208 0.3 

156 Republic loam, 0 to 8 72 Synarep silt loam _________------- 3,725 0.4 
percent slopes _-________.______ 863 0.1 73 Tonasket silt loam, 0 to 8 

157 Republie loam, 8 to 15 percent slopes _______-_-_------ 1,972 0.2 
percent slopes ______________--- 1,762 0.2 74 Tonasket silt loam, 3 to 8 

158 Republic loam, 15 to 25 percent slopes __________-__-_- 1,476 0.2 
percent slopes ______________-__ 1,272 0.1 75 Tonasket silt loam, 8 to 15 

159 Republic loam, 25 to 45 percent slopes n 1,829 0.2 
percent slopes |. 2 262 Q) 176 Tonasket silt loam, 15 to 25 

160 Republic loam, gravelly sub- percent slopes ----_-._--_-._-._ 718 0.1 
stratum, 0 to 8 percent slopes ___ 601 0.1 77 Tonasket silt loam, 25 to 45 

161 Riverwash _—-—-———-—————- 8,789 0.4 percent slopes ___ __ 1,011 0.1 

162 Rock outcrop __________________- 18,806 2.1 78 Tonasket extremely stony silt 

163 Skaha loamy sand, 0 to 8 loam, 0 to 45 percent slopes _____ 476 0.1 
percent slopes ___ 2. 1,926 0.2 179 Wadams sandy loam, 8 to 15 

164 Skaha gravelly loamy sand, percent slopes unm 507 0.1 
0 to 15 percent slopes ____ 1,111 0.1 180 Wadams extremely stony sandy 

165 Skaha gravelly loamy sand, loam, 0 to 25 percent slopes ____ 580 0.1 
15 to 25 percent slopes .. 932 0.1 181 Wadams extremely stony sandy 

166 Skaha gravelly loamy sand, loam, 25 to 65 percent slopes ___| 1,755 0.2 
25 to 65 percent slopes -_-----_- 1,986 0.2 182 Winthrop gravelly loamy sand, 

167 Springdale sandy loam, 0 to 3 0 to 15 percent slopes _______ ___ 4,010 0.5 
percent slopes uuu 1,060 0.1 183 Winthrop extremely stony loamy 

168 Springdale sandy loam, 3 to 8 sand, 0 to 45 percent slopes _-__ __ 1,934 0.2 
percent slopes ___________--_---- 1,355 0.2 184 Xerofluvents, wet ________-__---_- 841 0.1 

169 Springdale sandy loam, 8 to 25 Water sos лане а ма ла 18,602 1.6 
percent slopes ----------------- 750 0.1 —— 

100.0 871,017 د ی Total‏ 


loam, grayish brown (10YR 3/8) when 
moist; massive; slightly hard, very fri- 
able, nonsticky, slightly plastic; common 
roots; common medium and fine pores; 
neutral; clear wavy boundary. 

IIC1—27 to 37 inches; light yellowish brown 
(10YR 6/4) loamy sand, dark yellowish 
brown (10YR 4/4) when moist; mas- 
sive; soft, very friable, nonsticky, поп- 
plastic; few roots; few fine pores; 5 
percent gravel; neutral; abrupt wavy 
boundary. 

IIC2— 37 to n inches—multicolored very gravelly 
sand. 

Depth to the unconformable sandy and gravelly ma- 
terials ranges from 24 to 40 inches. Content of coarse 
fragments in the A and AC horizons is less than 10 
percent. Texture of the A horizon is fine sandy loam 
or loam. In some places the IIC horizon has mottles 
in 7.5ҮК hue. The IIC2 horizon is normally very 
gravelly sand but may be stratified sand and gravel 
and contains thin strata of silty materials. 

5—-Boesel fine sandy loam. This nearly level soil has 
the profile described as representative of the series. 
Аз much as 15 percent of the total acreage of this 
soil is included areas of Boesel silt loam, heavy subsoil 
variant; Xerofluvents, wet; and Springdale sandy 
loam. Also included are a few small areas where slopes 
are 3 to 8 percent. 


12 SOIL SURVEY 


Runoff is very slow, and the hazard of erosion none 
to slight. This soil is subject to flooding during spring 
runoff in years of high snowfall. 

This soil is used mainly for irrigated hay, pasture, 
woodland, and wildlife habitat. A small acreage is in 
dryland crops. Capability unit IIIw-1 dryland, IIIw-1 
irrigated; woodland suitability 20. 


Boesel Variant 


The Boesel variant consists of deep, well drained 
soils formed in alluvium. These nearly level soils oc- 
cupy low terraces and alluvial bottoms at elevations of 
1,400 and 2,000 feet. The native vegetation is mainly 
ponderosa pine, serviceberry, and cottonwood. The 
mean annual precipitation is 11 to 17 inches, the mean 
annual air temperature is about 429 F., and the frost- 
free season is 100 to 125 days. 

In а representative profile the surface layer is dark 
grayish brown silt loam about 7 inches thick. The 
upper 11 inches of the subsoil is brown silt loam. The 
lower 11 inches is yellowish brown silty clay loam. 
The substratum is pale brown gravelly loam that ex- 
tends to 60 inches or more. 

Permeability is moderately slow. The available water 
capacity is high. Roots penetrate to 60 inches or more. 

These soils are used mainly for irrigated orchards, 
hay and pasture, dryland crops, and woodland. 

Representative profile of Boesel silt loam, heavy sub- 
soil variant, in cultivated area about 350 feet north of 
junction of Harts Pass, Early Winters, and Winthrop 
roads and 50 feet west of Harts Pass road МУИ, 
SEYSEY, sec. 25, T. 36 N., R. 19 E. 

Ар—0 to 7 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate coarse gran- 
ular structure; slightly hard, friable, 
slightly sticky, slightly plastic; many 
roots; many very fine pores; slightly 
acid; clear smooth boundary. 

B1—7 to 18 inches; brown (10YR 5/3) heavy 
silt loam, dark brown (10YR 3/3) when 
moist; moderate medium prismatic struc- 
ture; slightly hard, friable, slightly 
Sticky, slightly plastic; common roots; 
common very fine pores; neutral; clear 
smooth boundary. 

В2— 18 to 28 inches; yellowish brown (10YR 5/4) 
silty clay loam, dark yellowish brown 
(10YR 3/4) when moist; moderate me- 
dium prismatic structure; hard, firm, 
sticky, plastic; few roots; many fine and 
very fine pores; slightly acid, gradual 
smooth boundary. 

C—29 to 60 inches; pale brown (10YR 6/3) 
gravelly loam, brown to dark brown 
(10YR 4/3) when moist; massive; hard, 


firm, sticky, slightly plastic; few roots;. 


many fine and very fine pores; 20 per- 
cent gravel; slightly acid. 

Texture of the A horizon is loam or silt loam. Tex- 
ture of the B horizon ranges from loam to silty clay 
loam. Texture of the C horizon ranges from gravelly 
loam to silt loam that is up to 25 percent gravel. In 


some places there are thin discontinuous strata of 
sand in the C horizons. 

6—Boesel silt loam, heavy subsoil variant. This 
nearly level soil has the profile described as representa- 
tive of the variant. As much as 15 percent of the total 
acreage of this mapping unit is included areas of 
Boesel fine sandy loam and Xerofluvents, wet. 

Runoff is very slow, and the hazard of erosion is 
none to slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, some row crops (fig. 4), dryland crops, and 
woodland. It is subject to flooding during spring runoff 
in years of high snowfall. Capability unit IIIw—1 dry- 
land; IIIw-1 irrigated; orchard group 7; woodland 
suitability 20. 


Cashmere Series 


The Cashmere series consists of deep, well drained 
soils formed in mixed outwash material and alluvium. 
These nearly level to very steep soils are on low-lying 
terraces and their escarpments and on alluvial fans at 
elevations of 700 to 1,500 feet. The native vegetation 
is mainly bluebunch wheatgrass, needleandthread, and 
big sagebrush. The mean annual precipitation is 8 to 
12 inches, the mean annual air temperature is about 
49° F., and the frost-free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 8 inches thick. The 
subsoil is brown fine sandy loam about 17 inches thick. 
The substratum is pale brown fine sandy loam and 
loamy fine sand that extends to 60 inches or more. 

Permeability is moderately rapid. The available 
water capacity is high. Roots penetrate to 60 inches 
or more. 

Cashmere soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, and grazing. 

Representative profile of Cashmere fine sandy loam, 
8 to 15 percent slopes, in area of native range about 
140 feet west of Watson Draw Road; 500 feet west 
and 140 feet north of southeast corner NW14NW14 
sec. 36, T. 30 N., R. 23 E. 

А11—0 to 2 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
fine granular structure; soft, very fri- 
able, nonsticky, nonplastic; many fine 
roots; many very fine pores; neutral; 
abrupt smooth boundary. 

А12—2 to 8 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
coarse granular structure; soft, very 
friable, nonsticky, nonplastic; many fine 
roots; many fine and very fine pores; 
neutral; clear smooth boundary. 

В2—8 to 25 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 3/3) when 
moist; weak coarse prismatie structure; 
soft, very friable, nonsticky, nonplastic ; 
many fine roots; few fine and very fine 
pores; neutral; gradual smooth bound- 


ary. 
C1—25 to 44 inches; pale brown (10YR 6/3) fine 
sandy loam, dark brown (10YR 4/3) 
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Figure 4.—Potatoes on Boesel silt loam, heavy subsoil variant. Hills in background are part of the Newbon-Conconully association. 


when moist; massive; soft, very friable, 
nonsticky, nonplastic; common fine 
roots; few fine and medium tubular 
pores; neutral; gradual smooth bound- 
ary. 

C2—44 to 65 inches; pale brown (10YR 6/3) 
loamy fine sand, dark brown (10YR 
4/3) when moist; massive; soft, very 
friable, nonsticky, nonplastie; few fine 
roots; few fine and very fine tubular 
pores; neutral. 

Texture of the A horizon is either sandy loam or 
fine sandy loam. Texture of the B horizon ranges from 
coarse sandy loam to fine sandy loam. Texture of the 
C horizon ranges from fine sandy loam to coarse sandy 
loam above 40 inches and from fine sandy loam to 
loamy fine sand below 40 inches. Thin strata of sand, 
silt, or gravel can also occur. Calcium carbonate can 
occur in the lower part of the C horizon in the more 
stratified profiles. 

7—Cashmere fine sandy loam. 0 to 3 percent slopes. 
As much as 10 percent of the total acreage of this soil 
is included areas of Aeneas fine sandy loam, Cashmont 
sandy loam, and Okanogan loam. Also included are 
к areas of soils moderately affected by salt and 
alkali. 

Runoff is very slow, and the hazard of erosion is 


none to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IIIe-2 dryland, Пе-1 irrigated; orchard group 1; 
range site 3. 

8—Cashmere fine sandy loam, 3 to 8 percent slopes. 
As much as 10 percent of the total acreage of this soil 
is included areas of Aeneas fine sandy loam, Cash- 
mont sandy loam, and Okanogan loam. Also included 
are small areas that are moderately salt and alkali 
affected, | 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IIIe-2 dryland, IIIe-1 irrigated; orchard group 1; 
range site 3. 

9— Cashmere fine sandy loam, 8 to 15 percent slopes. 
As much as 15 percent of the total acreage of this soil 
is included areas of Aeneas fine sandy loam, Cashmont 
sandy loam, and Tonasket silt loam. 

Runoff is medium, and the hazard of erosion and 
soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
Ше-2 dryland, IVe-1 irrigated; orchard group 1; 
range site 3. 
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10— Cashmere fine sandy loam, 15 to 25 percent 
slopes. As much as 15 percent of the total acreage of 
acil is included areas of Cashmont sandy loam and 
Tonasket silt loam. Also included are a few small areas 
of soils moderately affected by saline and alkali salts. 

Runoff is medium, and the hazard of erosion and 
soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IVe-3 dryland, VIe-1 irrigated; orchard group 1; 
range site 3. 

11—-Cashmere fine sandy loam, 25 to 65 percent 
slopes. Included with this soil in mapping were a few 
small areas of Tonasket silt loam. 

Runoff is medium to very rapid, and the hazard of 
erosion is moderate to very high. | 

This soil is used mainly for grazing. Capability unit 
VIIe-1 dryland; range site 8. 


Cashmont Series 


The Cashmont series consists of deep, well drained 
soils formed in glaeial outwash. These nearly level to 
Steep soils are on till plains or terraces at elevations 
of 700 to 1,500 feet. The native vegetation is mainly 
bluebunch wheatgrass, needleandthread, and big sage- 
brush. The mean annual precipitation is 8 to 11 inches, 
the mean annual air temperature is about 49° F., and 
the frost-free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown sandy loam about 8 inches thick. The sub- 
soil is brown gravelly sandy loam about 15 inches 
thick. The substratum is yellowish brown gravelly 
sandy loam that extends to 60 inches or more. 

Permeability is moderately rapid. The available 
water capacity is moderately high. Roots penetrate to 
60 inches or more. 

Cashmont soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, and grazing. 

Representative profile of Cashmont sandy loam, 3 to 
8 percent slopes, in area of native range about 200 feet 
south ae 970 feet west of center of sec. 31, T. 31 N., 
R. 23 E. 

А11—0 to 3 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak fine 
granular structure; soft, very friable, 
nonsticky, nonplastic; many roots; many 
very fine pores; 5 percent gravel; neu- 
tral; abrupt smooth boundary. 

A12—3 to 8 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
granular structure; soft, very friable, 
nonsticky, nonplastic; common roots; 
few fine pores; 5 percent gravel; neu- 
tral; clear smooth boundary. 

B2—8 to 23 inches; brown (10YR 5/3) gravelly 
sandy loam, dark brown (10YR 3/3) 
when moist; weak: coarse prismatic 
structure; soft, very friable, nonsticky, 
nonplastic; common roots; common very 
fine pores; 20 percent gravel; neutral; 
gradual smooth boundary. 

C—28 to 60 inches; yellowish brown (10YR 5/4) 


gravelly sandy loam, dark yellowish 
brown (10YR 3/4) when moist; mas- 
sive; soft, very friable, nonsticky, non- 
plastic; common roots to 45 inches, few 
below; few very fine pores; 30 percent 
gravel and cobbles; neutral. 

Texture of the A horizon is fine sandy loam, sandy 
loam, gravelly sandy loam, very gravelly sandy loam, 
or extremely stony sandy loam. The coarse fragment 
content of the B and C horizons is dominantly gravel 
and ranges from 20 to 35 percent. The texture of the 
B horizon is either gravelly coarse sandy loam or 
gravelly fine sandy loam. The texture of the C horizon 
ranges from gravelly fine sandy loam to gravelly coarse 
sandy loam above a depth of 40 inches but ranges to 
gravelly loamy sand below 40 inches. 

12—Cashmont sandy loam, 0 to 3 percent slopes. As 
much as 20 percent of the total acreage of this mapping 
unit is included areas of Cashmere fine sandy loam, 
Pogue fine sandy loam, Nighthawk loam, and Con- 
conully loam. Also included are small salt and alkali- 
affected areas. 

Runoff is very slow, and the hazard of erosion is 
none to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IVe-3 dryland, Пе-1 irrigated; orchard group 1; 
range site 3. 

13—Cashmont sandy loam, 3 to 8 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Cashmere 
fine sandy loam, Pogue fine sandy loam, Nighthawk 
loam, and Conconully loam. Also included are small 
areas where the surface layer is moderately affected 
by saline and alkali salts. 

Runoff is slow, and the hazard of erosion is none to 
slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IVe-3 dryland, IIIe-1 irrigated; orchard group 1; 
range site 3. 

14—Cashmont sandy loam, 8 to 15 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Cashmere fine sandy 
loam, Pogue fine sandy loam, Nighthawk loam, and 
Conconully loam. Also included are small areas where 
the surface layer is moderately affected by saline and 
alkali salts. 

Runoff is medium, and the hazard of erosion and 
soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and grazing. Capability unit 
IVe-3 dryland, IVe-1 irrigated, orchard group 1; 
range site 3. 

15—Cashmont sandy loam, 15 to 25 percent slopes. 
As much as 5 percent of the total acreage of this 
mapping unit is included areas of Cashmont very 
gravelly sandy loam, 3 percent Pogue fine sandy loam, 
and 2 percent Cashmere fine sandy loam. Also included 
are small areas where the soil is calcareous below 40 
inches. 

Runoff is medium, and the hazards of erosion and. 
soil blowing are moderate. 

This soil is used mainly for irrigated orchards, hay, 
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pasture, and grazing. Capability unit IVe-3 dryland, 
VIe-1 irrigated; orchard group 1; range site 8. 

16—Cashmont gravelly sandy loam, 0 to 8 percent 
slopes. The profile of this soil is similar to the one 
deseribed for the series, but the surface layer is 
gravelly sandy loam. As much as 15 percent of the 
total acreage is included areas of Cashmere fine sandy 
loam, Pogue gravelly fine sandy loam, and Conconully 
loam. Also included are a few small areas of Cash- 
mont sandy loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay 
and pasture, and grazing. Capability unit VIe-2 dry- 
land, IITe-1 irrigated; orchard group 1; range site 3. 

17—Cashmont gravelly sandy loam, 8 to 15 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is a 
gravelly sandy loam. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Cashmere fine sandy loam, Pogue gravelly fine sandy 
loam, and Conconully loam. Also included are a few 
small areas of Cashmont sandy loam. 

EU is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and grazing. Capability unit VIe-2 dryland, 
IVe-1l irrigated; orchard group 1; range site 3. 

18— Cashmont very gravelly sandy loam, 3 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is about 
4 inches thick and a very gravely sandy loam. As 
much as 15 percent of the total acreage of this 
mapping unit is included areas of Pogue gravelly fine 
sandy loam and Cashmont gravelly sandy loam. Also 
included are a few small areas where slopes are greater 
than 25 percent and a few small areas where the soil 
is calcareous below a depth of 40 inches. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for grazing. Capability unit 
VIe-2 dryland; range site 3 

19—Cashmont extremely stony sandy loam, 0 to 25 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
8 to 15 percent stones. As much as 5 percent of the 
total acreage of this mapping unit is included areas 


of Nighthawk extremely stony loam, 3 percent Cash- 


mont sandy loam, and 3 percent СопеопиПу extremely 
stony loam. Also included are a few small areas of a 
soil that is caleareous below a depth of 40 inches. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for grazing. À few areas 
are irrigated and used for orchard, alfalfa hay, and 
pasture after some of the stones have been removed. 
Capability unit VIs-3 dryland, VIs—1 irrigated; or- 
chard group 6; range site 3. 

20—Cashmont extremely stony sandy loam, 25 to 45 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
8 to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Nighthawk extremely stony loam, Conconully ex- 
tremely stony loam, and Rock outcrop. Also included 


are a few small areas of a soil that is calcareous below 
a depth of 40 inches. 
Runoff is rapid, and the hazard of erosion is high. 
This soil is used mainly for grazing. Capability unit 
VIIs-1 dryland; range site 3. 


Chesaw Series 


The Chesaw series consists of deep, somewhat ex- 
cessively drained soils underlain by very gravelly 
sand. These moderately steep to steep soils are on 
terraces and eskers at elevations of 2,800 to 3,500 feet. 
They formed in glacial outwash. The vegetation is 
mainly bluebunch wheatgrass, Idaho fescue, and snow- 
berry. The mean annual precipitation is 14 to 17 
inches, the mean annual air temperature is about 
48° Е., and the frost-free season is 100 to 120 days. 

In a representative profile the surface layer is dark 
gray extremely stony sandy loam about 5 inches thick. 
The next layer is dark grayish brown very gravelly 
loamy sand about 12 inches thick. The underlying ma- 
terial is grayish brown very gravelly sand that ex- 
tends to 60 inches ог more. 

Permeability is very rapid. The available water 
capacity is low. Roots penetrate to 60 inches or more. 

Chesaw soils are used mainly for grazing. 

Representative profile of Chesaw extremely stony 
sandy loam, 15 to 45 percent slopes, in area of native 
range about 160 feet south and 100 feet east of north- 
west corner ЗЕ, sec. 80, T. 40 N., R. 30 E. 

А1—0 to 5 inches; dark gray (10YR 4/1) ex- 
tremely stony sandy loam, black (10YR 
2/1) when moist; weak medium gran- 
ular structure; soft, very friable, non- 
sticky, nonplastic; many roots; many 
very fine pores; 40 percent cobbles, 
gravel, and stones; neutral; clear smooth 
boundary. 

AC—5 to 17 inches; dark grayish brown (10YR 
4/2) very gravelly loamy sand, very 
dark brown (10YR 2/2) when moist; 
massive, loose, very friable, nonsticky, 
nonplastic; common roots; porous; 45 
percent gravel and cobbles; neutral; 
clear smooth boundary. 

C—17 to 60 inches; grayish brown (10YR 5/2) 
very gravelly sand; very dark grayish 
brown (10YR 3/2) when moist; single 
grain, loose when dry and moist; com- 
mon roots to 25 inches, few roots below; 
50 percent gravel and cobbles; very 
porous; some pebbles have a coating.of 
lime on lower sides; mildly alkaline. 

The content of coarse fragments in the profile ranges 
from 35 to 70 percent. The fragments are mainly 
pebbles, but in some places they are as much as 40 
percent cobbles and stones. Texture of the A1 horizon 
ranges from gravelly sandy loam to extremely stony 
sandy loam. Texture of the C horizon ranges from very 
gravelly sand and gravelly sand to very gravelly 
loamy sand. 

21—Chesaw gravelly sandy loam, 15 to 45 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is gravelly sandy loam. As much as 15 percent of 
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the total acreage of this mapping unit is included areas 
of Republic gravelly sandy loam, Republic extremely 
stony sandy loam, Mires gravelly loam, Mires gravelly 
sandy loam, Mires extremely stony sandy loam, and 
Chesaw extremely stony sandy loam. . 
Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. This soil is used mainly for 
grazing. Capability unit VIe-2 dryland; range site 7. 
22—Chesaw extremely stony sandy loam, 15 to 45 
percent slopes. As much as 15 percent of the total 
acreage of this mapping unit is included areas of Re- 
publie gravelly sandy loam, Republie extremely stony 
sandy loam, Mires gravelly loam, Mires gravelly sandy 
loam, Mires extremely stony sandy loam, and Chesaw 
gravelly sandy loam. . 
Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. This soil is used mainly for 
grazing. Capability unit VIIs-1 dryland; range site 7. 


Colville Series 


The Colville series consists of deep, somewhat poorly 
drained soils formed in mixed alluvium derived prin- 
cipally from acid igneous rocks and volcanic ash. These 
nearly level soils occupy bottom lands, basins, and 
depressions along perennial streams at elevations of 
900 to 2,000 feet. The native vegetation is mainly 
aspen, willow, basin wildrye, saltgrass, and sedges. 
The mean annual precipitation is 11 to 14 inches, the 
mean annual air temperature is about 45? F., and the 
frost-free season is 120 to 135 days. 

In a representative profile the surface layer is dark 
gray silt loam and silty clay loam about 17 inches 
thick. The subsoil is a mottled gray and light gray silt 
loam and silty clay loam about 16 inches thick. The 
substratum to a depth of 60 inches or more is mottled 
light gray and pale brown silty clay loam. 

Permeability is moderately slow. The available 
water capacity is high. Roots penetrate to а depth of 
60 inches or more. The seasonal high water table 
ranges from 0 to 5 feet. 

Colville soils are used mainly for irrigated hay and 
pasture, dryland crops, and grazing. Some small areas 
are in woodland. 

Representative profile of Colville silt loam, in culti- 
vated field about 2,200 feet south and 1,600 feet east 
of northwest corner sec. 35, T. 40 М., R. 25 E. 

Ар1—0 to 4 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
moderate fine granular structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; common roots; many 
very fine pores; slightly effervescent; 
moderately alkaline; abrupt smooth 
boundary. 

Ap2—4 to 9 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
moderate medium prismatic structure; 
Slightly hard, friable, slightly sticky, 
slightly plastic; common roots; few fine 
and many very fine pores; slightly effer- 
vescent; moderately alkaline; abrupt 
smooth boundary. 

A13—9 to 17 inches; dark gray (10YR 4/1) silty 


clay loam, black (10YR 2/1) when 
moist; moderate medium prismatic struc- 
ture; hard, firm, sticky, plastic; common 
roots; many fine and very fine pores; 
slightly effervescent; moderately alka- 
line; clear wavy boundary. 

В1—17 to 21 inches; gray (10YR 6/1) silt loam, 
dark gray (10YR 4/1) when moist; mod- 
erate medium subangular blocky struc- 
ture; slightly hard, friable, slightly 
sticky, slightly plastic; few roots; many 
fine and few medium pores; violently 
effervescent; strongly alkaline; abrupt 
smooth boundary. 

B2g—21 to 33 inches; light gray (10YR 7/1) 
silty clay loam, gray (БУВ 5/1) when 
moist; few distinct dark brown (7.5YR 
4/4) mottles; moderate fine and medium 
subangular blocky structure; hard, firm, 
sticky, plastic; few roots; common fine 
pores; violently effervescent; strongly 
alkaline; abrupt smooth boundary. 

C1— 33 to 43 inches; light gray (2.5Y 7/2) silty 
clay loam, olive gray (5Y 5/2) when 
moist; few distinct dark brown (7.5YR 
4/4) mottles; massive; slightly hard, 
friable, stieky, plastic; few roots; many 
fine and common medium pores ; violently 
effervescent; strongly alkaline; abrupt 
smooth boundary. 

C2—43 to 60 inches; pale brown (10YR 6/3) 
silty clay loam, dark brown or brown 
(10YR 4/3) when moist; common faint 
dark yellowish brown (10YR 4/4) 
mottles, massive; slightly hard, friable, 
sticky, plastic; very few roots; many: 
fine and few medium pores; violently 
effervescent; strongly alkaline. 

Reaction ranges from moderately alkaline to 
strongly alkaline throughout the profile. Texture of 
the A horizon ranges from silt loam to silty clay loam. 
The texture of the B2g horizon ranges from silty clay 
loam to clay loam. The C horizon is silt loam and silty 
clay loam. In places the C horizon contains 4-inch 
lenses of fine sandy loam, fine sand, and pumice. 

23—Colville silt loam. This soil has the profile de- 
scribed as representative of the series. As much as 5 
percent of the total acreage is included areas of Boesel 
fine sandy loam, moderately wet, and 5 percent is 
Xerofluvents, wet. Also included are a few small areas 
where the surface layer is noncalcareous and small 
Misi where the texture throughout the profile is silt 
oam. 

Runoff is very slow, and the hazard of erosion is 
none or slight. The soil is subject to flooding during 
Spring runoff in years of high snowfall. The seasonal 
high water table is at or near the surface in spring. 

This soil is used mainly for irrigated hay and pas- 
ture. Some areas are used for dryland crops and wood- 
land. Capability unit IVw-1 dryland, IVw-1 irrigated; 
woodland suitability 2w. 

24— Colville silt loam, moderately wet. As much as 
5 percent of the total acreage of this mapping unit is 
included areas of Boesel fine sandy loam, 5 percent 
Okanogan loam, 5 percent Colville silt loam, and 5 per- 
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cent Xerofluvents, wet. Also included are a few small 
areas where the surface layer is noncalcareous. 

Runoff is very slow, and the hazard of erosion is 
none or slight. Flooding is a hazard during spring 
runoff in years of high snowfall. The seasonal high 
water table is 2 to 5 feet below the surface. 

This soil is used mainly for irrigated hay, pasture, 
dryland crops, and grazing. Capability unit IIIw-1 
dryland, IIIw—1 irrigated; range site 2. 


Conconully Series 


The Conconully series consists of deep, well drained 
soils formed in glacial till. These nearly level to very 
steep soils are on uplands at elevations of 1,500 to 
8,000 feet. The vegetation is mainly bluebunch wheat- 
grass, Sandberg bluegrass, big sagebrush, and seat- 
tered ponderosa pine. The mean annual precipitation 
is 11 to 15 inches, the mean annual air temperature is 
oe 49° F., and the frost-free season is 130 to 150 

ays. 

In a representative profile the surface layer is dark 
grayish brown extremely stony loam 18 inches thick. 
The subsoil is brown and pale brown gravelly fine 
sandy loam and gravelly sandy loam about 20 inches 
thick over a light brownish gray gravelly sandy loam 
substratum that extends to 60 inches or more. 

Permeability is moderate or moderately rapid to a 
depth of about 13 inches and moderately rapid below. 
The available water capacity is moderately high. Roots 
penetrate to 60 inches or more. 

Conconully soils are used mainly for irrigated or- 
chards, hay, and pasture. Some areas are used for dry- 
land crops, grazing, and woodland. 

Representative profile of Conconully extremely stony 
loam, 0 to 25 percent slopes, in area of native range 
about 340 feet east and 300 feet south of northwest 
corner SW14SW14 sec. 23, T. 31 N., В. 22 Е. 

А11—0 to 2 inches; dark grayish brown (10YR 
4/2). extremely stony loam, very dark 
brown (10YR 2/2) when moist; weak 
thick platy structure parting to weak 
fine granular structure; soft, very fri- 
able, nonsticky, nonplastic; many roots; 
many very fine pores; 35 percent cobble- 
stones, gravel, and stones; neutral; 
abrupt smooth boundary. 

А12 2 to 13 inches; dark grayish brown (10YR 
4/2) extremely stony loam, very dark 
brown (10YR 2/2) when moist; weak 
fine subangular blocky structure; soft, 
very friable, nonsticky, nonplastic; many 
roots; many very fine pores; 30 percent 
cobblestones, gravel, and stones; neutral; 
clear smooth boundary. 

B21—13 to 21 inches; brown (10YR 5/3) gravelly 
fine sandy loam, dark brown (10YR 3/3) 
when moist; weak medium prismatic 
structure; soft, very friable, nonsticky, 
nonplastic; common roots; few fine 
pores; 20 percent gravel and cobble- 
stones; neutral; clear smooth boundary. 

B22—21 to 33 inches; pale brown (10YR 6/3) 
gravelly sandy loam, dark brown (10YR 
4/3) when moist; weak medium pris- 


matic structure; slightly hard, very fri- 
able, nonsticky, nonplastic; common 
roots; few fine pores; 20 percent gravel 
and cobblestones; neutral; clear smooth 
boundary. | 

C— 33 to 60 inches; light brownish gray (10YR 
6/2) gravelly sandy loam, dark grayish 
brown (10YR 4/2) when moist; soft, 
very friable, nonsticky, nonplastic; 40 
percent gravel and cobblestones; neutral. 

Texture of the A horizon ranges from coarse sandy 
loam to loam that is gravelly or stony in places. Gravel 
content ranges from about 5 to 20 percent. The texture 
of the B horizon ranges from gravelly coarse sandy 
loam to gravelly fine sandy loam. The C horizon is 
gravelly coarse sandy loam or gravelly sandy loam. 

25—Conconully gravelly sandy loam, 3 to 8 percent 
slopes. This soil bas a profile similar to the one de- 
seribed as representative of the series, but it is not 
stony and the surface layer is gravelly sandy loam. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Conconully loam, 
Disautel loam, and Conconully extremely stony loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
and pasture, Some areas are used for dryland crops, 
grazing, and woodland. Capability unit IVe-3 dryland, 
IVe-1 irrigated; orchard group 4; range site 5; wood- 
land suitability 50. 

26—Conconully gravelly sandy loam, 8 to 25 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but it is not 
stony and the surface layer is gravelly sandy loam. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Conconully loam, 
Disautel loam, and Conconully extremely stony loam. 

ш is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. Some areas are used for dryland crops, 
grazing, and woodland. Capability unit IVe-3 dryland, 
IVe-1 irrigated; orchard group 4; range site 5; wood- 
land suitability 50. 

27—Conconully loam, 0 to 8 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but it is not stony. As much as 
20 percent of the total acreage of this mapping unit is 
included areas of Haley fine sandy loam, Newbon 
loam, Disautel loam, and Cashmont sandy loam. 

Runoff is.slow, and the hazard of erosion slight. 

This soil is used mainly for irrigated orchards, hay, 
and pastüre. Some areas are used for dryland crops, 
grazing, and woodland. Capability unit ПТе-2 dryland, 
]IIe-1 irrigated; orchard group 4; range site 5; wood- 
land suitability 5o. 

28— Conconully loam, 8 to 15 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but it is not stony. As much as 
20 percent of the total acreage of this mapping unit is 
included areas of Haley fine sandy loam, Newbon 
loam, Disautel loam, and Cashmont sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. Some areas are used for dryland crops, 
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woodland, and grazing. Capability unit Ше-2 dryland, 
IVe-1 irrigated; orchard group 4; range site 5; wood- 
land suitability 50. . 
29—Conconully loam, 15 to 25 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but it is not stony. As much as 
20 percent of the total acreage of this mapping unit is 
included areas of Haley fine sandy loam, Newbon 
loam, Disautel loam, and Cashmont sandy loam. 

Runoff is medium, and the hazard of erosion is mod- 
erate. | ; 

This soil is used mainly for grazing and woodland. 
Some areas are used for dryland crops. Capability unit 
ТУе-8 dryland; range site 5; woodland suitability 5o. 

30—Conconully extremely stony loam, 0 to 25 per- 
cent slopes. This soil has the profile described as repre- 
sentative of the series. Аз much as 20 percent of the 
total acreage of this mapping unit is included areas of 
Conconully loam, Conconully gravelly sandy loam, 
Newbon extremely stony loam, Disautel extremely 
stony loam, and Rock outcrop. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. This soil is used mainly for 
range. Capability unit VIs-3 dryland; range site 4. 

31—Conconully extremely stony loam, 25 to 65 per- 
cent slopes. As much as 10 percent of the total acreage 
of this mapping unit is included areas of Disautel ex- 
tremely stony loam and Newbon extremely stony. loam. 
As much as 20 percent is an extremely stony loam that 
is similar to Conconully extremely stony loam but is 
40 to 65 percent coarse fragments in the subsoil and 
substratum. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. This soil is used mainly 
for grazing. Capability unit VIIs-1 dryland; range 
Site 4. 

32—Conconully extremely stony loam, 25 to 65 per- 
cent north slopes. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Disautel extremely stony loam, Newbon extremely 
stony loam, Molson extremely stony silt loam, and 
Rock outcrop. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. This soil is used mainly 
for grazing and woodland. Capability unit VIIs-1 dry- 
land; range site 5; woodland suitability 5x. 


Dinkelman Series 


The Dinkelman series consists of deep, well drained 
soils formed in material weathered from granite, 
gneiss, and schist. These nearly level to very steep 
soils are on rough mountain slopes and narrow ridge 
crests at elevations of 2,000 to 3,500 feet. The vegeta- 
tion is mainly Douglas-fir, ponderosa pine, pinegrass, 
апа: bluebunch wheatgrass. The mean annual precipi- 
tation is 15 to 18 inches, the mean annual air tempera- 
ture is about 43° F., and the frost-free season is 100 
to 120. days. 

In a representative profile the surface layer is gray- 
ish brown sandy loam about 14 inches thick. The 
subsoil is a pale brown fine sandy loam 14 inches thick. 
The substratum is pale brown gravelly fine sandy loam 
to a depth of 60 inches or more. 


Permeability is moderately rapid. The available 
water capacity is moderately high or high. Roots 
penetrate to 60 inches or more. 

Dinkelman soils are used mainly for woodland and 
grazed woodland. Small areas are used for irrigated 
orchards and dryland crops. 

Representative profile of Dinkelman sandy loam, 0 
to 25 percent slopes, in area of woodland SWI4GNW14 
SEY, sec. 15, T. 32 N., В. 24 E. 

О1—% inch to 0; partially decomposed needles, 
twigs, and dry grass. 

A11—0 to 8 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak thin 
platy structure; soft, very friable, non- 
sticky, nonplastic; many roots; many 
very fine and fine pores; 10 percent 
gravel; slightly acid; abrupt smooth 
boundary. 

A12—8 to 14 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak fine sub- 
angular blocky structure; soft, very fri- 
able, nonsticky, nonplastic; common 
roots; many fine pores; 5 percent gravel; 
slightly acid; clear wavy boundary. 

B2—14 to 28 inches; pale brown (10YR 6/3) fine 
sandy loam, dark brown (10YR 3/3) 
when moist; weak medium subangular 
blocky structure; soft, very friable, non- 
sticky, nonplastic; few roots; common 
fine pores; 5 percent gravel; neutral; 
clear wavy boundary. 

C—28 to 60 inches; pale brown (10YR 6/8) 
gravelly fine sandy loam, brown (10YR · 
4/3) when moist; massive; soft, very 
friable, nonsticky, nonplastic; few roots; 
common fine pores; 20 percent gravel; 
neutral. 

Texture of the A horizon ranges from sandy loam to 
loam that is gravelly and extremely stony in places. 
Texture of the B horizon is sandy loam or fine sandy 
loam. Texture of the C horizon is gravelly sandy loam 
or gravelly fine sandy loam. Gravel content between 
penis of 10 to 40 inches ranges from 15 to 35 per- 
cent. 

The Dinkelman soils in this survey area are deeper 
over bedrock than is defined as the range for the series. 
In mapping unit 38— Dinkelman loam, 25 to 48 percent 
slopes—the B horizon below a depth of 24 inches and 
the C horizon have slightly more clay and larger coarse 
fragments than is defined as the range for the series. 
These differences, however, do not significantly affect 
the use and management of the soils. 

33—Dinkelman sandy loam, 0 to 25 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Conconully 
loam, Donavan loam, Kartar sandy loam, Dinkelman 
gravelly sandy loam, and Leader fine sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. The hazard of soil blowing is 
moderate. 

This soil is used mainly for woodland and grazed 
woodland. Small areas are used for dryland crops. 
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ene unit IVe-2 dryland; woodland suitability 


0. 

34—Dinkelman sandy loam, 25 to 65 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is-included areas of Conconully loam, 
Donavan loam, Kartar sandy loam, Dinkelman gravelly 
sandy loam, and Leader fine sandy loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. The hazard of soil blow- 
ing is moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIe-1 dryland; woodland 
suitability 5r. 

35—Dinkelman gravelly sandy loam, 3 to 25 percent 
slopes. The profile of this soil is similar to the one 
described as representative of the series, but it has а 
gravelly sandy loam surface layer. As much as 15 per- 
cent of the total acreage of this mapping unit is in- 
cluded areas of Dinkelman sandy loam and Kartar 
sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for irrigated orchards, dry- 
land crops, and woodland. Capability unit IVe-2 dry- 
land, IVe-1 irrigated; orchard group 7; woodland 
suitability 50. 

36—Dinkelman extremely stony sandy loam, 0 to 25 
percent slopes. The profile of this soil is similar to the 
one described as representative of the series, but the 
surface layer is 8 to 15 percent stones. As much as 15 
percent of the total acreage of this mapping unit is 
included areas of Donavan extremely stony loam, 
Kartar extremely stony sandy loam, and Merkel ex- 
tremely stony sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight or moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIs-1 dryland; woodland 
suitability 5х. 

37—Dinkelman extremely stony sandy loam, 25 to 
65 percent slopes. The profile of this soil is similar to 
the one described as representative of the series, but 
the surface layer is 3 to 15 percent stones. As much as 
15 percent of the total acreage of this mapping unit is 
included areas of Donavan extremely stony loam, 
Kartar extremely stony sandy loam, and Merkel ex- 
tremely stony sandy loam. Also included are a few 
small areas of Dinkelman very gravelly sandy loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIIs-1 dryland; woodland 
suitability 5x. 

38—Dinkelman loam, 25 to 45 percent slopes. The 
profile of this soil is similar to the one described as 
representative of the series, but the surface layer and 
upper part of the subsoil are loam and the lower sub- 
soil and substratum are cobbly sandy clay loam. As 
much as 15 percent of the total acreage of this map- 
ing unit is included areas of Dinkelman sandy loam 
and Newbon loam. Also included are a few small areas 
where slopes are less than 25 percent and a few areas 
with a gravelly or extremely stony surface layer. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for woodland and grazed 


woodland. Capability unit VIe-1 dryland; woodland 
suitability 5r. 


Disautel Series 


The Disautel series consists of deep, well drained 
soils formed in glacial till. These nearly level to very 
steep soils are on uplands at elevations of 1,500 to 
3,000 feet. The vegetation is mainly bluebunch wheat- 
grass, Sandberg bluegrass, bitterbrush, and some 
scattered ponderosa pine. The mean annual precipita- 
tion is 11 to 15 inches, the mean annual air tempera- 
ture is about 49° F., and the frost-free season is 180 
to 150 days. 

In a representative profile the surface layer is dark 
grayish brown and grayish brown silt loam about 16 
inches thick. The subsoil is pale brown loam about 8 
inches thick. The substratum is light gray gravelly 
loam that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 

Disautel soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, and range. 

Representative profile of Disautel silt loam, 0 to 8 
percent slopes, in area of native range about 175 feet 
south and 1,000 feet west of northeast corner sec. 25, 
T. 85 N., R. 28 E. 

А11—0 to 9 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; moderate medium 
granular structure; soft, very friable, 
slightly sticky, slightly plastic; many 
roots; many very fine pores; 5 percent 
gravel; neutral; clear smooth boundary. 

A12—9 to 16 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
prismatic structure; soft, very friable, 
slightly sticky, slightly plastic; many 
roots; common very fine and few fine 
pores; 5 percent gravel; mildly alkaline; 
clear wavy boundary. 

B2—16 to 24 inches; pale brown (10YR 6/3) 
loam, dark brown (10YR 4/3) when 
moist; weak medium prismatic struc- 
ture; slightly hard, friable, slightly 
sticky, slightly plastic; common roots; 


common very fine pores; 10 percent 
gravel; mildly alkaline; clear wavy 
boundary. 


Clca—24 to 31 inches; light gray (10YR 7/2) 
gravelly loam, grayish brown (10YR 
5/2) when moist; massive; hard, friable, 
slightly sticky, slightly plastic; few 
roots; few very fine pores; 20 percent 
gravel; common medium soft lime 
masses; moderately alkaline; abrupt 
smooth boundary. 

C2ca—31 to 60 inches; light gray (2.5Ү 7/2) 
gravelly loam, grayish brown (2.5Y 5/2) 
when moist; massive; hard, firm, slightly 
sticky, slightly plastic; few roots; few 
very fine pores; 80 percent gravel; 
strongly effervescent; strongly alkaline. 

Texture of the A horizon ranges from very fine 
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sandy loam to silt loam and can be cobbly or extremely 
stony. The B horizon ranges from very fine sandy loam 
to silt loam. The content of coarse fragments ranges 
from 5 to 15 percent. Texture of the C horizon ranges 
from gravelly very fine sandy loam to gravelly silt 
loam, The content of coarse fragments ranges from 20 
to 35 percent. Depth to the Cea horizon ranges from 
22 to 32 inches. | 

39—Disautel silt loam, 0 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 15 percent of the total acreage of 
this mapping unit is included areas of Conconully 
loam, Nespelem silt loam, and Nighthawk loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIe-2 dryland, IIIe-1 irrigated; orchard group 4; 
range site 5. 

40—Disautel silt loam, 8 to 15 percent slopes. As 
much as 15 percent of the total acreage of this map- 
ping unit is included areas of Conconully loam, Nes- 
pelem silt loam, and Nighthawk loam. Also included 
are a few small gravelly areas where slopes are less 
than 8 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for range and dryland crops. 
Capability unit IIIe-2 dryland; range site 5. 

41—Disautel silt loam, 15 to 25 percent slopes. As 
much as 15 percent of the total acreage of this map- 
ping unit is included areas of Conconully loam, Nes- 
pelem silt loam, and Nighthawk loam. Also included 
or few areas where slopes are greater than 25 per- 
cent. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for range and dryland crops. 
Capability unit IVe-3 dryland; range site 5. 

42—Disautel very cobbly silt loam, 8 to 45 percent 
slopes, eroded. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
about 10 inches thick and is 15 to 20 percent cobbles. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Conconully ex- 
tremely stony loam, Nighthawk extremely stony loam, 
and Rock outcrop. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for range. Capability unit 
VIs-3 dryland; range site 4. 

43—Disautel extremely stony silt loam, 0 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 
to 15 percent stones. As much as 20 percent of the 
total acreage of this mapping unit is included areas of 
Conconully extremely stony loam, Nighthawk ex- 
tremely stony loam, and Rock outcrop. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for range. Capability unit 
VIs-3 dryland; range site 4. 

44—Disautel extremely stony silt loam, 25 to 65 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 


Conconully extremely stony loam, Nighthawk ex- 
tremely stony loam, and Rock outcrop. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for grazing, Capability unit 
VIIs-1 dryland; range site 4. 


Donavan Series 


The Donavan series consists of deep, well drained 
soils formed in voleanic ash and the underlying glacial 
till. These nearly level to very steep soils are on up- 
lands at elevations of 2,000 to 3,500 feet. The vegeta- 
tion is mainly ponderosa pine, Douglas-fir, and 
pinegrass. The mean annual precipitation is 15 to 18 
inches, the mean annual air temperature is about 
43° F., and the frost-free season is 100 to 120 days. 

In a representative profile a thin layer of organic 
litter overlies a grayish brown loam surface layer 
about 7 inches thick. The subsoil is pale brown silt 
loam 12 inches thick. The upper 20 inches of the sub- 
stratum is light gray gravelly silt loam. The lower part 
is light gray gravelly sandy loam that extends to 60 
inches or more. 

Permeability is moderate. The available water ca- 
pacity is moderately high or high. Roots penetrate to 
60 inches or more. 

Donavan soils are used mainly for woodland and 
grazed woodland. A small acreage is used for dryland 
crops and for hay and pasture. 

Representative profile of Donavan loam, 8 to 25 per- 
cent slopes, in wooded area about 300 feet west and 
175 feet north of southeast corner NE!4NE14 sec. 34, 
T. 35 N., R. 28 E. 

01—1 inch to 0; needles and twigs. 

А11—0 to 2 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) when moist; weak thin platy struc- 
ture; soft, very friable; slightly sticky, 
slightly plastic; many roots; many very 
fine pores; slightly acid; abrupt smooth 
boundary. 

А12—2 to 7 inches; grayish brown (10YR 5/2) 
loam, dark brown (10YR 3/3) when 
moist; coarse granular structure; soft, 
very friable, slightly sticky, slightly plas- 
tie; many roots; many fine and very fine 
pores; slightly acid; clear smooth bound- 


ary. 

B2—7 to 19 inches; pale brown (10YR 6/3) silt 
loam, dark brown or brown (10YR 4/8) 
when moist; weak medium prismatic 
structure; soft, very friable, slightly 
sticky, slightly plastic; many roots, many 
very fine and fime pores; slightly acid; 
clear smooth boundary. 

IIC1—19 to 39 inches; light gray (10YR 7/2) 
gravelly silt loam, grayish brown (10YR 
5/2) when moist; massive; hard, friable, 
slightly sticky, slightly plastic; few 
roots; many fine and very fine pores; 25 
percent gravel; neutral; clear smooth : 
boundary. 

IIC2—39 to 60 inches; light gray (2.5Y 7/2) 
gravelly sandy loam, grayish brown 


OKANOGAN COUNTY AREA, WASHINGTON 21 


(2.5Y 5/2) when moist; massive; 
slightly hard, friable, slightly sticky, 
nonplastic; few roots; many fine and 
very fine pores; 25 percent gravel; neu- 


tral. 

Texture of the A and B horizons ranges from loam 
to silt loam. The A horizon is extremely stony in 
places. Texture of the C horizon ranges from gravelly 
sandy loam to gravelly silt loam. Gravel content of 
the C horizon ranges from 20 to 35 percent. 

45—Donavan loam, 3 to 8 percent slopes. As much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Molson silt loam, Dinkelman sandy 
loam, Leader fine sandy loam, and Conconully loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit IIIe-1 dryland; woodland 
suitability 4o. 

46—Donavan loam, 8 to 25 percent slopes. This soil 
has the profile described as representative of the series. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Molson silt loam, 
Dinkelman sandy loam, Leader fine sandy loam, Nevine 
silt loam, and Conconully loam. 

yet is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for woodland and grazed 
woodland. A small acreage is used for dryland crops 
and for hay and pasture. Capability unit IVe-2 dry- 
land; woodland suitability 4o. 

47—Donavan loam, 25 to 65 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is about 3 inches 
thinner. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Molson silt 
loam, Dinkelman sandy loam, Leader fine sandy loam, 
Nevine silt loam, and Conconully loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIe-1 dryland; woodland 
suitability 4r. 

48—Donavan extremely stony loam, 0 to 25 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 
to 15 percent stones. As much as 20 percent of the 
total acreage of this mapping unit is included areas 
of Molson extremely stony silt loam, Dinkelman ex- 
tremely stony sandy loam, Nevine extremely stony 
silt loam, and Conconully extremely stony loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIs-1 dryland; woodland 
suitability 4x. 

49—Donavan extremely stony loam, 25 to 65 per- 
cent slopes. The profile of this soil is similar to the one 
deseribed for the series, but the surface layer is 3 to 
15 percent stones. As much as 20 percent of the total 
acreage of this mapping unit is included areas of Mol- 
son extremely stony silt loam, Dinkelman extremely 
stony sandy loam, Nevine extremely stony silt loam, 
and Conconully extremely stony loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 


This soil is used mainly for woodland, grazed wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; woodland suitability 4x. 

50—Donavan-Rock outcrop complex, 25 to 65 per- 
cent slopes. This mapping unit is 55 percent Donavan 
extremely stony loam and 20 percent Rock outcrop. 
As much as 10 percent of the total acreage of this 
mapping unit is included areas of Lithic Xerochrepts. 
Also included are small areas of Molson extremely 
stony silt loam, Kartar extremely stony sandy loam, 
and Nevine extremely stony silt loam. The Donavan 
soil has a profile similar to the one described for the 
series, but the surface layer is 3 to 15 percent stones. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. | 

This mapping unit is used mainly for woodland, 
grazed woodland, and wildlife habitat. Capability unit 
VIIs-1 dryland; Donavan soil in woodland suitabil- 
ity 4x. 


Emdent Series 


The Emdent series consists of deep, somewhat poorly 
drained soils formed in alluvial material having a high 
percentage of pumicite. These nearly level soils are on 
bottom lands adjacent to perennial and some intermit- 
tent streams at elevations of 2,000 to 3,000 feet. The 
vegetation is mainly Canada bluegrass, sedges, rushes, 
and deciduous trees. The mean annual precipitation is 
11 to 15 inches, the mean annual air temperature is 
ee 45° F., and the frost-free season is 120 to 135 

ays. 

In a representative profile the surface layer is dark 
gray loam and very fine sandy loam about 19 inches 
thick. The substratum is white very fine sandy loam 
that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to a depth of 60 inches 
or more. The seasonal high water table is at a depth 
of 2.5 to 3.5 feet. 

Emdent soils are used mainly for hay and pasture or 
woodland. | 

Representative profile of Emdent loam 825 feet east 
and 500 feet south from northwest corner МЕ, МУИ, 
sec. 8, T. 86 N., R. 29 E. 

А11—0 to 4 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) when moist; moderate 
fine granular structure; soft, friable, 
slightly sticky, slightly plastic; many 
roots; many very fine pores; strong ef- 
fervescence; moderately alkaline; abrupt 
smooth boundary. 

A12—4 to 8 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) when moist; strong 
medium granular structure; soft, fri- 
able, slightly stieky, slightly plastic; 
common roots; many very fine pores; 
strong effervescence; moderately alka- 
line; abrupt smooth boundary. 

A13—8 to 19 inches; dark gray (10YR 4/1) very 
fine sandy loam, black (10YR 2/1) when 
moist; weak thick platy structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; common roots; many 
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fine and few medium pores; moderately 
alkaline: abrupt smooth boundary. 
C1—19 to 38 inches; white (2.5Y 8/2) very fine 
sandy loam, light brownish gray (2.5Y 
6/2) when moist; massive; soft, very 
friable, nonsticky, nonplastic; few roots; 
common fine and few medium pores; 
moderately alkaline; clear smooth bound- 


ary. 

C2—38 to 60 inches; white (N 8/0) very fine 
sandy loam, light gray or gray (N 6/0) 
when moist; many medium distinct 
greenish gray (5BG 5/1) mottles; mas- 
sive; soft, very friable, nonsticky, non- 
plastic; few roots; few fine and medium 
pores; moderately alkaline. 

Texture of the A horizon is loam or silt loam. The 
А horizon commonly has 1- to 3-inch lenses of white 
very fine sandy loam. The С horizon is commonly 
stratified with 1- to 3-inch lenses of fine gravel and 
coarse to fine sand. 

The Emdent soils in this survey area are mostly at 
higher elevations than is defined as the range for the 
series. The higher elevation, however, does not sig- 
nificantly affect use and management of the soils. 

5l—Emdent loam. This nearly level soil has the 
profile described as representative of the series. As 
much as 15 percent of the total acreage of this 
mapping unit is included areas of Colville silt loam, 
Leavenworth silt loam, and Synarep silt loam. 

Runoff is slow, and the hazard of erosion is slight. 
A seasonal high water table is at a depth of 80 to 42 
inches. This soil is subject to flooding during spring 
runoff in years of high snowfall. 

This soil is used mainly for hay, pasture, and wood- 
land. Capability unit VIw-1 dryland; woodland suit- 
ability 2w. 


Ewall Series 


The Ewall series consists of deep, excessively 
drained soils formed in glacial outwash sand. These 
nearly level to steep soils have ridged hummocky, dune- 
like relief. They are on terraces. Elevations range from 
700 to 1,500 feet. The vegetation is mainly needleand- 
thread, bluebunch wheatgrass, and big sagebrush. The 
mean annual precipitation is 12 to 15 inches, the mean 
annual air temperature is 499 F., and the frost-free 
season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown and brown loamy fine sand about 15 inches 
thick. The underlying material is yellowish brown and 
pale brown sand that extends to 60 inches or more. 

Permeability is dominantly rapid to a depth of about 
15 inches and very rapid below. The available water 
capacity is low to moderate. Roots penetrate to 60 
inches or more. 

Ewall soils are used mainly for irrigated orchards, 
hay, pasture, and range. 

Representative profile of Ewall loamy fine sand, 0 
to 15 percent slopes, in area of native range about 750 
feet north and 800 feet west of southeast corner 
SEIANE!A sec. 3, Т. 32 N., R. 25 E. 

A11—0 to 2 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish 


brown (10YR 3/2) when moist; weak 
thick platy structure; soft, very friable; 
many roots; many very fine pores; dis- 
continuous lenses of pumicite М to % 
inch thick; neutral; abrupt smooth 
boundary. 

А12—2 to 7 inches; grayish brown (10YR 5/2) 
loamy fine sand, very dark grayish brown 
(10YR 3/2) when moist: weak coarse 
granular structure; soft, very friable; 
many roots; many very fine pores; neu- 
tral; clear smooth boundary. 

AC—7 to 15 inches; brown (10YR 5/3) loamy 
fine sand, dark brown (10YR 3/3) when 
moist; massive; soft, very friable; many 
roots; many very fine pores; neutral; 
clear smooth boundary. 

C1—15 to 26 inches; yellowish brown (10YR 
5/4) sand, dark yellowish brown (10YR 
8/4) when moist; single grained; loose 
when dry and moist; few roots; porous; 
neutral; clear smooth boundary. 

C2—26 to 60 inches; pale brown (10YR 6/3) 
sand, dark brown (10YR 4/3) when 
moist; single grained; loose when dry 
and moist; few roots; porous; neutral. 

Texture of the А horizon ranges from loamy fine 
sand to sand. In some places the C horizon contains 
lenses of gravel less than 4 inches thick. 

52—Ewall sand, 0 to 15 percent slopes. The profile 
of this soil is similar to the one described for the 
series, but the surface layer is sand. As much as 10 
percent of the total acreage of this mapping is in- 
cluded areas of Skaha loamy sand, Skaha gravelly 
loamy sand, and Ewall loamy fine sand. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is high. 

This soil is used mainly for range. Capability unit 
VIIe-1 dryland; range site 1. 

53—Ewall loamy fine sand, 0 to 15 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Skaha loamy sand, 
Skaha gravelly loamy sand, Aeneas fine sandy loam, 
and Cashmere fine sandy loam. Also included are some 
areas of soils that are similar to Ewall soils but are 
underlain by calcareous sediments at or below a depth 
of 36 inches. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is high. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Capability unit VIe-2 dryland, 
IVe-1 irrigated; orchard group 3; range site 1. 

54—Ewall loamy fine sand, 15 to 25 percent slopes. 
As much as 20 percent of this mapping unit is included 
areas of Skaha gravelly loamy sand, Áeneas fine sandy 
loam, and Cashmere fine sandy loam. In some places 
this Ewall soil has calcareous sediments at or below 
a depth of 36 inches. | 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is high. | 

This soil is used mainly for irrigated orchards and 
range. Capability unit VIe-2 dryland; VIe-1 irrigated; 
orchard group 8; range site 1. 

55—Ewall loamy fine sand, 25 to 45 percent slopes. 
As much as 20 percent of the total acreage of this 
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mapping: unit is included areas of Skaha gravelly 
loamy sand. 
Runoff is slow to medium, and the hazard of erosion 
n ht to moderate. The hazard of soil blowing is 
igh. 
This soil is used mainly for grazing. Capability unit 
VIe-2 dryland; range site 1. 


Haley Series 


The Haley series consists of deep, well drained soils 
underlain by sand. These nearly level to steep soils are 
on terraces and terrace escarpments at elevations of 
1,400 to 3,000 feet. They formed in glacial outwash. 
The vegetation is mainly bluebunch wheatgrass, Idaho 
fescue, and big sagebrush. The mean annual precipita- 
tion is 11 to 15 inches, the mean annual air tempera- 
ture is about 499 F., and the frost-free season is 130 
to 150 days. 

In a representative profile the surface layer is dark 
grayish brown and grayish brown fine sandy loam 
about 12 inches thick. The subsoil is pale brown fine 
sandy loam about 13 inches thick. The substratum is 
light brownish gray sand to 60 inches or more. 

Permeability is moderately rapid to about 25 inches, 
and rapid below. The available water capacity is mod- 
erately high. Roots penetrate to 60 inches or more. 

Haley soils are used mainly for irrigated orchards, 
hay, pasture, dryland crops, and grazing. 

Representative profile of Haley fine sandy loam, 0 to 
8 percent slopes, in cultivated area about 1,000 feet 
South and 300 feet east of northwest corner sec. 32, T. 
37 N., R. 28 E. 

Ар—0 to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark brown 
(10YR 2/2) when moist; weak fine gran- 
ular structure; soft, very friable, non- 
sticky, nonplastic; many roots; many 
very fine pores; neutral; clear smooth 
boundary. 

A12—8 to 12 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak coarse 
granular structure; soft, very friable, 
nonsticky, nonplastic; many roots; many 
very fine and fine pores; neutral; clear 
smooth boundary. 

B2—12 to 25 inches; pale brown (10YR 6/3) fine 
sandy loam, dark yellowish brown (10 
YR 8/4) when moist; weak medium pris- 
matic structure; soft, very friable, non- 
Sticky, nonplastic; common roots; com- 
mon fine pores; neutral; clear smooth 
boundary. 

IIC1—25 to 60 inches; light brownish gray (10 
YR 6/2) sand, dark grayish brown 
(10YR 4/2) when moist; single grained; 
loose when dry and moist; few roots; 
porous; neutral. 

Depth to sand ranges from 20 to 30 inches. Gravel 
content throughout the profile is less than 10 percent. 
Texture of the A horizon is sandy loam or fine sandy 
loam. Texture of the B horizon ranges from coarse 
sandy loam to fine sandy loam. 

56—Haley fine sandy loam, 0 to 8 percent slopes. 


This soil has the profile described as representative of 
the series. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Conconully 
loam, Owhi fine sandy loam, and Ewall loamy fine 
sand. Also included are several areas where sand is 
below a depth of 40 inches and a few small areas of a 
soil that is similar to the Haley soil but has a very 
dark gray surface layer. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate, 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IVe-8 dryland, IIIe-1 irrigated; orchard group 5; 
range site 5. 

57—-Haley fine sandy loam, 8 to 25 percent slopes. 
Аз much as 15 percent of the total acreage of this 
mapping unit is included areas of Conconully loam, 
Owhi fine sandy loam, and Ewall loamy fine sand. Also 
included are several areas of a soil that is similar to 
Haley fine sandy loam but has sand below a depth of 
40 inches. 

Runoff is medium, and the hazard of erosion and 
soil blowing is moderate. 

This. soil is used mainly for dryland crops, irrigated 
orchards, and range. Capability unit IVe-8 dryland, 
IVe—1 irrigated; orchard group 5; range site 5. 

58—Haley fine sandy loam, 25 to 45 percent slopes. 
The profile of this soil is similar to the one described 
as representative of the series, but the surface layer is 
about 3 inches thinner on south-facing slopes and 3 
inches thicker on north-facing slopes. As much as 15 
percent of the total acreage of this mapping unit is 
included areas of Conconully loam, Owhi fine sandy 
loam, and Ewall loamy fine sand. Also included are 
several areas where sand is below a depth of 40 inches 
and a few small areas of а soil that is similar to the 
Haley soil but has a very dark gray surface layer. 

Runoff is rapid, and the hazard of erosion is high. 
The hazard of soil blowing is moderate. |. 

This soil is used mainly for range. Capability unit 
VIe-2 dryland; range site 5. 


Havillah Series 


The Havillah series consists of deep, well drained 
soils formed in a thin mantle of volcanic ash and the 
underlying glacial till. These nearly level to steep soils 
are on uplands at elevations of 3,000 to 4,500 feet. The 
vegetation is mainly Idaho fescue, bluebunch wheat- 
grass, ponderosa pine, and Douglas-fir. The mean an- 
nual precipitation is 14 to 18 inches, the mean annual 
air temperature is about 43° F., and the frost-free 
season is 95 to 130 days. 

In a representative profile the surface layer is dark 
gray and dark grayish brown silt loam about 19 inches 
thick. The subsoil is grayish brown gravelly silt loam 
about 5 inches thick. The substratum is brown and 
pale olive gravelly silt loam and gravelly loam that 
extends to 60 inches or more. 

Permeability is moderately slow. The available water 
capacity is high. Roots penetrate to 60 inches or more. 

Havillah soils are used mainly for woodland, graz- 
ing, and dryland crops. 

Representative profile of Havillah silt loam, 0 to 8 
percent slopes, in cultivated area 660 feet west and 920 
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feet south of northeast corner sec. 15, T. 89 N., R. 29 
E. 


Ар—0 to 12 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
weak fine granular structure; soft, very 
friable, slightly sticky, slightly plastic; 
many roots; many very fine pores; 5 per- 
cent gravel; neutral; abrupt smooth 
boundary. 

A12—12 to 19 inches; dark grayish brown (10YR 
4/2) silt loam, very dark brown (10YR 
2/2) when moist; weak medium pris- 
matic structure; soft, very friable, 
slightly sticky, slightly plastic; common 
roots; many very fine pores; 15 percent 
‘gravel; neutral; clear wavy boundary. 

IIB2—19 to 24 inches; grayish brown (10YR 5/2) 
gravelly silt loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
medium prismatic structure; slightly 
hard, friable, slightly sticky, slightly 
plastic; common roots; many fine pores; 
20 percent gravel; neutral; clear wavy 
boundary. 

IIC1—24.to 27 inches; brown (10YR 5/3) grav- 
elly silt loam, dark brown (10YR 3/3) 
when moist; massive; slightly hard, fri- 
able, slightly sticky, slightly plastic; few 
roots; common fine pores; 25 percent 
gravel; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

ПС2са—27 to 60 inches; pale olive (5Y 6/3) 
gravely loam, olive (5Y 5/3) when 
moist; massive; hard, firm, sticky, 
plastic; few roots; common fine pores; 
80 percent gravel; strongly effervescent; 
moderately alkaline. 

- Depth to the unconformable gravelly material is 18 
to 28 inches. Reaction ranges from neutral to strongly 
alkaline. Texture of the A horizon is loam, silt loam, 
or extremely stony silt loam. Texture of the B horizon 
is silt loam, loam, or gravelly silt loam. The texture 
of the C horizon is gravelly loam or gravelly clay 
loam. 

59---НауШаһ silt loam, 0 to 8 percent slopes. This 
Soil has the profile described as representative of the 
Series, As much as 20 percent of the total acreage of 
this mapping unit is included areas of Molson silt 
loam, Koepke silt loam, and Hunters silt loam. Also 
included are a few small areas of a soil that is similar 
to Havillah silt loam but is calcareous throughout the 
profile and is strongly alkaline. 

This soil is used mainly for dryland crops, grazing, 
and woodland. Capability unit ПТе-1 dryland; range 
site 8; woodland suitability 3o. 

60—Havillah silt loam, 8 to 15 percent slopes. Аз 
much as 20 percent of the total acreage of this map- 
ping unit is included areas of Molson silt loam, Koepke 
silt loam, and Hunters silt loam. Also included are a 
few small gravelly areas and a few areas where slopes 
are less than 8 percent. 

Runoff is medium, and the hazard of erosion is 
moderate. | 

This soil is used mainly for dryland crops, grazing, 


and woodland. Capability unit Пе-1 dryland; range 
Site 8; woodland suitability 80. 

61—Havillah silt loam, 15 to 25 percent slopes. As 
much as 20 percent of the total acreage of this map- 
ping unit is included areas of Molson silt loam, Koepke 
silt loam, and Hunters silt loam. Also included are a 
few small gravelly areas. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for grazing, woodland, and 
dryland crops. Capability unit IVe-1 dryland; range 
site 8; woodland suitability 30. 

62—Havillah silt loam, 15 to 45 percent slopes, 
eroded. The profile of this soil is similar to the one 
described for the series, but the surface layer is about 
12 inches thinner. As much as 20 percent of the total 
acreage of this mapping unit is included areas of Mol- 
son silt loam and Hunters silt loam, eroded. Also in- 
cluded are a few eroded knobs of exposed calcareous 
till and a few areas of Havillah silt loam where slopes 
are less than 15 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This soil is used mainly for range. Capability unit 
Vie—2 dryland; range site 8. 

63—Havillah extremely stony silt loam, 15 to 45 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Molson extremely stony silt loam. Also included are a 
few small areas where slopes are less than 15 percent 
or more than 45 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This soil is used mainly for grazing and woodland. 
Capability unit VIs-1 dryland; range site 8; woodland 
suitability 4x. 


Hodgson Series 


The Hodgson series consists of deep, moderately well 
drained soils formed in calcareous lake sediments. 
These gently sloping to strongly sloping soils are on 
terraces at elevations of 2,000 to 4,500 feet. The vegeta- 
tion is mainly ponderosa pine, Douglas-fir, and pine- 
grass. The mean annual precipitation is 17 to 21 
inches, the mean annual air temperature is about 45° 
F., and the frost-free season is 110 to 120 days. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 6 inches thick. It is covered 
with a thin layer of organic litter. The subsoil is pale 
brown heavy silt loam about 9 inches thick. The sub- 
stratum is light gray heavy silt loam and light silty 
clay loam that extends to 60 inches or more. 

Permeability is moderately slow. The available water 
capacity is high. Roots penetrate to 60 inches or more. 

Hodgson soils are used mainly for woodland and 
grazed woodland. Some areas are used for dryland 
crops. 

Representative profile of Hodgson silt loam, in area 
of woodland about 660 feet west and 100 feet south of 
northeast corner sec. 34, T. 35 N., R. 28 E. 

01—1 a to 0; partially decomposed needles and 
wigs. 
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А1—0 to 6 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium granular structure; soft, very fri- 
able, slightly sticky, slightly plastic; 
many roots; many fine and very fine 
pores; slightly acid; clear smooth bound- 


ary. 

В1—6 to 9 inches; brown (10YR 5/3) silt loam, 
dark brown (10YR 3/83) when moist; 
moderate coarse granular structure; 
Soft, very friable, slightly sticky, slightly 
plastie; many roots; common fine and 
very fine pores; slightly acid; clear 
smooth boundary. 

B2t—9 to 15 inches; pale brown (10YR 6/3) 
heavy silt loam, brown or dark brown 
(10YR 4/3) when moist; moderate me- 
dium prismatic structure; slightly hard, 
friable, slightly sticky, slightly plastie; 
many roots; common fine and very fine 
pores; thin patchy clay films; slightly 
acid; abrupt smooth boundary. 

C1—15 to 25 inches; light gray (2.5Y 7/2) heavy 
silt loam, grayish brown (2.5Y 5/2) 
when moist; massive; hard, friable, 
sticky, slightly plastic; common roots; 
many very fine and fine pores; mildly 
alkaline; abrupt smooth boundary. 

C2ca—25 to 40 inches; light gray (5У 7/2) light 
silty clay loam, grayish brown (2.5Y 
5/2) when moist; finely laminated; very 
hard, firm, sticky, plastic; few roots; 
common fine and very fine pores; many 
distinet olive (5Y 5/6) mottles in root 
channels; slightly effervescent between 
laminations; strongly alkaline; gradual 
smooth boundary. 

C8—40 to 60 inches; light gray (5Y 7/2) light 
silty clay loam,.grayish brown (2.5Y 
5/2) when moist; finely laminated; very 
hard, firm, sticky, plastic; few roots; 
few fine and very fine pores; common 
distinct olive (5Y 5/6) mottles in root 
channels, slightly effervescent between 
laminations; moderately alkaline. 

Depth to the Cea horizon ranges from 19 to 81 
inches. In some places the C horizon has lenses of fine 
sand 1 to 2 inches thick. | 

The Hodgson soils in this survey area contain less 
clay in the B2t horizon and are at higher elevations 
than is defined as the range for the series. Use and 
management, however, are not significantly affected. 

64—Hodgson silt loam, 3 to 15 percent slopes. As 
much as 5 percent of the total acreage of this mapping 
unit is included areas of a soil that is similar to Hodg- 
son silt loam but has a substratum of very firm silt 
loam. Also included are a few small areas where slopes 
are less than 3 percent. 

Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. 

This soil is used mainly for woodland and grazed 
woodland (fig. 5). Some areas are used for dryland 
crops. Capability unit IIIe-1 dryland; woodland suit- 
ability Зо. 


Hum Series 


The Hum series consists of deep, well drained soils 
formed in a thin mantle of volcanic ash and the under- 
lying glacial till. These strongly sloping to moderately 
steep soils are on uplands at elevations of 3,000 to 
5,000 feet. The vegetation is mainly bluebunch wheat- 
grass, Idaho fescue, апа scattered ponderosa pine. The 
mean annual precipitation is 18 to 15 inches, the mean 
annual air temperature is 48° F., and the frost-free 
season is 100 to 120 days. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 18 inches thick. 
The subsoil is yellowish brown gravelly silty clay loam 
about 24 inches thick. The substratum is pale brown 
gravelly silty clay loam that extends to 60 inches or 
more. 

Permeability is moderately slow. The available wa- 
ter capacity is high. Roots penetrate to 60 inches or 
more. 

Hum soils are used mainly for dryland crops and 
range. 

Representative profile of Hum silt loam, 8 to 20 
percent slopes, in area of native range about 2,500 feet 
east and 600 feet north of southwest corner sec. 16, T. 
40 N., R. 29 E. 

А11—0 to 5 inches; very dark grayish brown 
(10YR 3/2) silt loam, black (10YR 2/1) 
when moist; moderate medium granular 
structure; soft, very friable, slightly 
Sticky, slightly plastic; many roots; 
many very fine pores; neutral; abrupt 
smooth boundary. 

A12—5 to 18 inches; very dark grayish brown 
(10YR 3/2) silt loam, blaek (10YR 2/1) 
when moist; weak medium prismatic 
structure; soft, very friable, slightly 
sticky, slightly plastic; many roots; 
many very fine pores; neutral; abrupt 
wavy boundary. 

IIB2t—18 to 32 inches; yellowish brown (10YR 
5/4) gravelly silty clay loam, dark yel- 
lowish brown (10YR 4/4) when moist; 
moderate medium angular blocky struc- 
ture parting to moderate fine granular 
structure; slightly hard, friable, sticky, 
plastic; common roots; common fine 
pores; few thin discontinuous clay skins; 
15 percent gravel; neutral; clear wavy 
boundary. | 

IIB22t—32 to 42 inches; yellowish brown (10YR 

5/4) gravelly silty clay loam, dark yel- 
lowish brown (10YR 4/4) when moist; 
moderate medium angular blocky struc- 
ture parting to moderate fine granular 
Structure; slightly hard, firm, sticky, 
plastic; few roots; few fine pores; com- 
mon thin discontinuous clay skins; 20 
percent gravel; neutral; clear irregular 
boundary. 

to 60 inches; pale brown (10YR 6/3) 
gravelly silty clay loam, dark yellowish 
brown (10YR 4/4) when moist; mas- 
sive; very hard, firm, sticky, plastic; few 
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Figure 5.—Hodgson silt loam formed in old lake sediments. This area was cleared and cultivated, but is now pastured and is slowly 
reverting to trees. 


roots; few fine pores; thin clay skins on 
pebbles; 20 percent gravel; neutral. 
Texture of the A horizon is loam or silt loam. Tex- 
ture of the B and C horizons is dominantly silty clay 
loam and clay loam, but there are thin strata of silty 
clay in places. Gravel content in the B and C horizons 
ranges from 15 to 20 percent. 
65—Hum silt loam, 8 to 20 percent slopes. This soil 
has the profile described as representative of the se- 
ries. As much as 20 percent of the total acreage of this 
mapping unit is included areas of Molson silt loam and 
Koepke silt loam. 
Runoff is medium, and the hazard of erosion is 
moderate. 
This soil is used mainly for dryland crops and range. 
Capability unit IIIe-1 dryland; range site 8. 


Hunters Series 


The Hunters series consists of deep, well drained 
soils formed in glacial lake deposits. These nearly level 
to steep soils are on terraces at elevations of 3,000 to 
4,500 feet. The vegetation is mainly Idaho fescue, blue- 
bunch wheatgrass, and ponderosa pine. The mean 
annual precipitation is 15 to 18 inches, the mean an- 


nual air temperature is about 43° F., and the frost-free 
season is 95 to 120 days. 

In a representative profile the surface layer is dark 
gray and gray silt loam about 15 inches thick. The 
subsoil is grayish brown silt loam about 9 inches thick. 
The substratum is light brownish gray and light gray 
silt loam to 60 inches or more. 

Permeability is moderately slow. The available wa- 
ter capacity is high. Roots penetrate to 60 inches or 
more. 

Hunter soils are used mainly for dryland crops, 
woodland, grazed woodland, and range. 

Representative profile of Hunters silt loam, 0 to 8 
percent slopes, in area of native range about 100 feet 
west and 40 feet north of northeast corner SEI4SW14 
sec. 2, T. 38 N., R. 28 E. 

A11—0 to 8 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
moderate medium platy structure; soft, 
very friable, slightly sticky, slightly 
plastic; many roots; many fine and very 
fine pores; neutral; abrupt smooth 
boundary. 

А12—3 to 15 inches; gray (10YR 5/1) silt loam, 
very dark gray (10YR 8/1) when moist ; 
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moderate coarse granular structure; 
soft, very friable, slightly sticky, slightly 
plastic; common roots; common fine and 
very fine pores; neutral; clear smooth 
boundary. 

В2— 15 to 24 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) when moist; moderate me- 
dium prismatic structure; slightly hard, 
friable, slightly sticky, slightly plastic; 
common roots; common fine and very 
fine pores; neutral; clear smooth bound- 


ary. 

C1—24 to 30 inches; light brownish gray (10YR 
6/2) silt loam, dark grayish brown 
(10YR 4/2) when moist; massive; soft, 
very friable, slightly sticky, slightly 
plastic; common roots; common fine and 
few medium pores; neutral; abrupt wavy 
boundary. 

C2ca—30 to 60 inches; light gray (2.5Y 7/2) 
heavy silt loam, grayish brown (2.5Y 
5/2) when moist; massive; hard, firm, 
sticky, plastic; few roots; common fine 
and few medium pores; strongly effer- 
vescent; slightly alkaline. 

Texture of the A horizon ranges from very fine 
sandy loam to silt loam. Depth to the Cea horizon is 
18 to 34 inches. 

66—Hunters silt loam, 0 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Molson silt 
loam, Havillah silt loam, and Republic loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for woodland, dryland crops, 
and grazed woodland. Capability unit Ше-1 dryland; 
range site 8; woodland suitability 2o. 

67—Hunters silt loam, 8 to 15 percent slopes. Аз 
much as 20 percent of the total acreage of this map- 
ping unit is included area of Molson silt loam, Havillah 
silt loam, and Republic loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for woodland, dryland 
crops, and grazed woodland. Capability unit IIIe-1 
dryland; range site 8; woodland suitability 20. 

68—Hunters silt loam, 8 to 23 percent slopes, 
eroded. The profile of this soil is similar to the one 
described for the series, but the surface layer is about 
6 inches thick. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Havillah silt loam, eroded, Molson silt loam, and ex- 
posed knobs of calcareous sediments. Also included are 
a few small areas of noneroded soils, similar to Hunter 
silt loam, that have slopes of 15 to 25 percent. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for dryland crops and range. 
Capability unit IVe-1 dryland; range site 8; woodland 
suitability 20. 

69—Hunters silt loam, 25 to 45 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is about 11 inches 
thick. As much as 20 percent of the total acreage of 


this mapping unit is included areas of Molson silt loam, 
Havillah silt loam, and Republic loam. 
Runoff is rapid, and the hazard of erosion is high. 
This soil is used mainly for range, woodland, and 
grazed woodland. Capability unit VIe-2 dryland; range 
site 8; woodland suitability 2r. 


Karamin Series 


The Karamin series consists of deep, well drained 
soils underlain by sand. These strongly sloping to mod- 
erately steep soils are on terraces at elevations of 
8,000 to 4,500 feet. They formed in glacial outwash. 
The vegetation is mainly western larch, Douglas-fir, 
and lodgepole pine. The mean annual precipitation is 
16 to 22 inches, the mean annual temperature is about 
42° F., and the frost-free season is 100 to 110 days. 

In a representative profile the surface layer, which 
is beneath a thin layer of organic litter, is gray sandy 
loam about 1 inch thick. The subsoil is pale brown and 
very pale brown sandy loam about 22 inches thick. 
The upper 18 inches of the substratum is light gray 
loamy fine sand. The lower part is multicolored sand 
that extends to 60 inches or more. 

Permeability is moderately rapid to a depth of 23 
inches and rapid below. The available water capacity 
is moderate or moderately high. Roots penetrate to 60 
inches or more. 

Karamin soils are used mainly for woodland and 
grazed woodland. Some areas are used for dryland 
Crops. 

Representative profile of Karamin sandy loam, 8 to 
25 percent slopes, in area of woodland about 700 feet 
west and 550 feet south of northeast corner SE14 sec. 
36, T. 35 N., R. 28 E. 

O1—1 inch to 0; needles and twigs, partially de- 

. composed. | 

A2—0 to 1 inch; gray (10YR 6/1) sandy loam, 
very dark gray (10YR 3/1) when moist; 
massive; soft, very friable, nonsticky, 
nonplastic; many roots; many very fine 
and fine pores; slightly acid ; abrupt wavy 
boundary. 

B2—1 to 6 inches; pale brown (10YR 6/3) sandy 
loam, dark brown (10YR 3/3) when 
moist; weak fine prismatic structure; 
soft, very friable, slightly. sticky, non- 
plastic; many roots; many very fine and 
fine pores; slightly acid; clear smooth 
boundary. 

B3—6 to 23 inches; very pale brown (10YR 7/3) 
fine sandy loam, brown or dark brown 
(10YR 4/23) when moist; weak medium 
prismatie structure; soft, very friable, 
slightly sticky, nonplastic; many roots; 
many fine and few medium pores; 
slightly acid; clear smooth boundary. 

IIC1—28 to 41 inches; light gray (2.5Y 7/2) 
loamy fine sand, grayish brown (2.5Y 
5/2) when moist; massive; soft, very 
friable, nonsticky; nonplastic; common 
roots; common fine and few medium 
pores; neutral; clear smooth boundary. 

IIC2—41 to 60 inches; multicolored sand; few 
roots; porous; neutral. 
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Depth to unconformable sandy material ranges from 
18 to 25 inches. Texture of the À horizon is sandy loam 
or fine sandy loam. The C horizon is less than 10 per- 
cent coarse fragments. f 

70—Karamin sandy loam, 8 to 25 percent slopes. 
This soil has the profile deseribed as representative of 
the series. As much as 10 percent of the total acreage 
of this mapping unit is included areas of Merkel sandy 
loam, Hodgson silt loam, and Leader fine sandy loam. 
Also included are а few small areas where slopes are 
less than 8 percent or greater than 25 percent. | 

Runoff is medium. The hazards of erosion and soil 
blowing are moderate. 

This soil is used mainly for woodland and grazed 
woodland. Some areas are used for dryland crops. 
Capability unit IVe-2 dryland; woodland suitability 40. 


Kartar Series 


The Kartar series consists of deep, well drained soils 
underlain by very gravelly sand. These nearly level to 
very steep soils are on glacial plains at elevations of 
2,000 to 3,500 feet. They formed in glacial till. The 
vegetation is mainly bluebunch wheatgrass, Idaho 
fescue, and ponderosa pine. The mean annual precipi- 
tation is 14 to 16 inches, the mean annual air tempera- 
ture is about 499 F., and the frost-free season is 100 
to 120 days. 

In a representative profile the surface layer is light 
brownish gray extremely stony sandy loam 6 inches 
thick. The upper 10 inches of the subsoil is pale brown 
sandy loam, and the lower 12 inches is pale brown 
gravely sandy loam. The substratum is very pale 
brown gravelly loamy sand and very gravelly sand 
that extends to 60 inches or more. 

Permeability is moderately rapid to about 28 inches 
and very rapid below. The available water capacity 
is moderate. Roots penetrate to 60 inches or more. 

Kartar soils are used mainly for woodland, grazed 
woodland, and range. Some areas are used for dryland 
crops and irrigated orchards, hay, and pasture. 

Representative profile of Kartar extremely stony 
sandy loam, 0 to 25 percent slopes, in area of grassland 
470 feet north and 560 feet east of southwest corner 
sec. 9, T. 31 N., В. 23 E. 

A1—0 to 6 inches; light brownish gray (10YR 
6/2) extremely stony sandy loam, very 
dark grayish brown (10YR 3/2) when 
moist; weak fine and medium granular 
structure; soft, very friable, nonsticky, 
nonplastic; many roots; many very fine 
pores; 20 percent cobblestones, gravel 
and stones; neutral; clear wavy bound- 


ary. 
B21—0 to 16 inches; pale brown (10YR 6/3) 
sandy loam, brown and dark brown 
(10YR 4/3) when moist; weak medium 
prismatie structure; soft, very friable, 
nonsticky, nonplastic; common roots; 
many fine pores; 20 percent cobblestones 
.and gravel; neutral; clear wavy bound- 


ary. 
В22- 16 to 28 inches; pale brown (10YR 6/3) 
gravelly sandy loam, brown (10YR 4/3) 
when moist; weak fine subangular blocky 


structure; soft, very friable, nonsticky, 
nonplastic; common roots; common fine 
pores; common fine faint dark yellowish 
brown (10YR 4/4) mottles; 20 percent 
gravel; neutral; clear wavy boundary. 

IIC1—28 to 50 inches; very pale brown (10YR 
7/3) gravelly loamy sand, brown (10YR 
5/3) when moist; single grained; loose 
when dry and moist; few roots; porous; 
35 percent gravel; neutral; gradual wavy 
boundary. 

IIC2—50 to 60 inches; very gravelly sand. 

Depth to the unconformable gravelly and sandy 
material is 24 to 88 inches. Content of coarse frag- 
ments in the À and B horizons ranges from 10 to 35 
percent. Texture of the B horizon is sandy loam or fine 
sandy loam. 

In mapping unit 78—Kartar sandy loam, 15 to 45 
percent north slopes, the annual temperature is a few 
degrees cooler than is described as the range for the 
Kartar series. Use and management, however, are not 
significantly affected. 

71—Kartar sandy loam, 3 to 15 percent slopes. The 
profile of this soil 1s similar to the one described for 
the series, but the surface layer is not stony. As much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Merkel sandy loam, Conconully 
loam, Leader fine sandy loam, Dinkelman sandy loam, 
and Donavan loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. The hazard of soil blowing is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, woodland, and range. Capa- 
bility unit IVe-2 dryland, IVe-1 irrigated; orchard 
group 7; range site 5; woodland suitability 4o. 

72—Kartar sandy loam, 15 to 25 percent slopes. 
The profile of this soil is similar to the one described 
for the series, but the surface layer is not stony. As 
much as 20 percent of the total acreage of this map- 
ping unit is included areas of Merkel sandy loam, Con- 
ау loam, Leader fine sandy loam, апі Donavan 
oam. 

Runoff is medium. The hazards of erosion and soil 
blowing are moderate. 

This soil is used mainly for range, dryland crops, 
woodland, and grazed woodland. Capability unit IVe-2 
dryland; range site 5; woodland suitability 40. 

73—Kartar sandy loam, 15 to 45 percent north 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 2 to 
3 inches thicker and is not stony. As much as 15 per- 
cent of the total acreage of this mapping unit is in- 
cluded areas of Merkel sandy loam, Newbon gravelly 
loam, Dinkelman loam, and Nevine silt loam. 

Runoff is medium to rapid, and the hazard of ero- 
Sion is moderate to high. The hazard of soil blowing 
is moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIe-1 dryland; woodland 
suitability 4r. 

74—Kartar extremely stony sandy loam, 0 to 25 per. 
cent slopes. This soil has the profile described as repre- 
sentative of the series. As much as 20 percent of the 
total acreage of this mapping unit is included areas 
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of Merkel extremely stony sandy loam, Conconully ex- 
tremely stony loam, Dinkelman extremely stony sandy 
loam, and Donavan extremely stony loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for range, woodland, and 
grazed woodland. Capability unit VIs-1 dryland; range 
site 5; woodland suitability 4x. 

75—Kartar extremely stony sandy loam, 25 to 65 
percent slopes. As much as 20 percent of the total acre- 
age of this mapping unit is ineluded areas of Merkel 
extremely stony sandy loam, Conconully extremely 
stony loam, Dinkelman extremely stony sandy loam, 
and Donavan extremely stony loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for range, woodland, and 
grazed woodland. Capability unit VIIs-1 dryland; 
range site 5; woodland suitability 4x. 


Koepke Series 


The Koepke series consists of deep, well drained 
soils formed in a mantle of volcanic ash and the under- 
lying glacial till. These nearly level to steep soils are on 
uplands at elevations of 2,000 to 5,000 feet. The vegeta- 
tion is mainly Idaho fescue, bluebunch wheatgrass, 
rough fescue, ponderosa pine, and Douglas-fir. The 
mean annual precipitation is 14 to 17 inches, the mean 
annual air temperature is about 439 F., and the frost- 
free season is 100 to 125 days. 

In a representative profile the surface layer is very 
dark gray and very dark grayish brown silt loam 
about 35 inches thick. The underlying material is light 
gray gravelly loam that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 

Koepke soils are used mainly for range, dryland 
crops, and woodland. 

Representative profile of Koepke silt loam, 0 to 8 
percent slopes, 2,025 feet south and 200 feet east of 
northwest corner sec, 21, T. 40 N., R, 29 E. 

А11—0 to 7 inches; very dark gray (10YR 3/1) 
silt loam, black (10YR 2/1) when moist; 
weak very fine granular structure; soft, 
very friable, slightly sticky, slightly 
plastic; many roots; many very fine 
pores; neutral; gradual wavy boundary. 

А12—7 to 18 inches; very dark gray (10YR 3/1) 
silt loam, black (10YR 2/1) when moist; 
weak fine granular structure; soft, very 
friable, slightly sticky, slightly plastic; 
many roots; many fine and very fine 
pores; neutral; clear wavy boundary. 

A13—18 to 35 inches; very dark grayish brown 
(10YR 3/2) silt loam, very dark brown 
(10YR 2/2) when moist; weak medium 
prismatic structure parting to weak me- 
dium angular blocky structure; slightly 
hard, friable, slightly sticky, slightly 
plastic; common roots; many fine pores; 
neutral; abrupt wavy boundary. 

ПС1іса—85 to 60 inches; light gray (2.5Y 7/2) 
gravelly loam, grayish brown (2.5Y 5/2) 


when moist; massive; very hard, firm, 
slightly sticky, slightly plastic; few very 
fine roots; common fine pores; 20 per- 
cent gravel: moderately alkaline; violent 
effervescence. 

Texture of the A horizon ranges from very fine 
sandy loam to silt loam. Coarse fragments are less 
than 10 percent. Texture of the IIC horizon ranges 
from gravelly loam to gravelly silt loam. Coarse frag- 
ments range from 15 to 30 percent. 

The Koepke soils in this survey area lack the ITB2 
horizon that is defined in the range for the series. Use 
and management, however, are not significantly af- 
fected. 

76—Koepke silt loam, 0 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Molson silt loam, 
ү Ша silt loam, Hunters silt loam, and Republic 
oam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for range, dryland crops, 
and woodland. Capability unit IIIe-1 dryland; range 
site 8; woodland suitability 3o. | 

77—Koepke silt loam, 8 to 15 percent slopes. As 
much as 20 percent of the total acreage of this mapping 
unit is included areas of Molson silt loam, Havillah 
silt loam, Hunters silt loam, and Republic loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for range, woodland, and 
dryland crops. Capability unit IIIe-1 dryland; range 
site 8; woodland suitability 30. 

78—Koepke silt loam, 15 to 25 percent slopes. As 
much as 20 percent of the total acreage of this mapping 
unit is included areas of Molson silt loam, Havillah silt 
loam, Hunters silt loam, and Republic loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for range, woodland, and 
dryland crops. Capability unit IVe-1 dryland; range 
site 8; woodland suitability 30. 

79—Koepke silt loam, 25 to 45 percent slopes. As 
much as 20 percent of the total acreage of this map- 
ping unit is included areas of Molson silt loam, Havil- 
lah silt loam, and Republic loam. Also included are a 
few areas where the surface layer is gravelly. | 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for range and woodland. 
Capability unit VIe-2 dryland; range site 8; woodland 
suitability 3r. 

80—Koepke gravelly silt loam, 3 to 25 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is grav- 
elly silt loam. As much as 20 percent of the total 
acreage of this mapping unit is included areas of Mol- 
son silt loam, Koepke silt loam, Molson gravelly silt 
loam, Havillah silt loam, Republie loam, and Republic 
gravelly sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for dryland crops. Small 
areas are used for range and woodland. Capability unit 
IVe-1 dryland; range site 8; woodland suitability 30. 
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Leader Series 


The Leader series consists of deep, somewhat exces- 
sively drained soils underlain by fine sand. These nearly 
level to steep soils are on terraces and their escarp- 
ments at elevations of 2,000 to 3,500 feet. They formed 
in glacial outwash material. The vegetation is mainly 
ponderosa pine and Douglas-fir. The mean annual pre- 
cipitation is 14 to 16 inches, the mean annual tempera- 
ture is about 49° F., and the frost-free season is 100 
to 120 days. 

In a representative profile the surface layer, beneath 
a thin layer of organic litter, is grayish brown fine 
sandy loam about 5 inches thick. The subsoil is pale 
brown and very pale brown fine sandy loam about 20 
inches thick. The substratum is white loamy fine sand 
and fine sand that extends to 60 inches or more. 

Permeability is moderately rapid to about 25 inches 
and rapid below. The available water capacity is mod- 
erately high. Roots penetrate to 60 inches or more. 

Leader soils are used mainly for dryland crops, 
woodland, and irrigated orchards, hay, and pasture. 

Representative profile of Leader fine sandy loam, 0 
to 8 percent slopes, in area of woodland 350 feet south 
and 200 feet east of northwest corner SW14SEY, sec. 
26, T. 35 N., В. 28 E. 

01—0 to 1 inch; partially decomposed needles and 


twigs. 

A1—1 to 5 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
fine and medium granular structure; 
Soft, very friable, nonsticky, nonplastic; 
many roots; many very fine pores; 
slightly acid; clear smooth boundary. 

B21—5 to 18 inches; pale brown (10YR 6/3) fine 
sandy loam, dark brown (10YR 8/3) 
when moist; weak medium prismatic 
Structure; soft, very friable, nonsticky, 
nonplastic; many roots; many fine and 
very fine pores; slightly acid; clear 
smooth boundary. 

В22—13 to 25 inches; very pale brown (10YR 
7/3) fine sandy loam, brown (10YR 4/3) 
when moist; weak medium prismatic 
Structure; soft, very friable, nonsticky, 
nonplastic; many roots; many fine and 
very fine pores; neutral; clear smooth 
boundary. 

IIC1—25 to 39 inches; white (10YR 8/2) loamy 
fine sand, grayish brown (10YR 5/2) 
when moist; massive; soft, very friable, 
nonsticky, nonplastic; common roots; 
many very fine and fine pores; neutral; 
clear wavy boundary. 

IIC2—39 to 60 inches; white (2.5Y 8/2) fine sand, 
light brownish gray (2.5У 6/2) when 
moist; common fine faint brownish yel- 
low mottles (10YR 6/6) ; single grained; 
loose when dry and moist; few roots; 
porous; neutral, 

Depth to the unconformable sandy material is 20 to 
27 inches. Content of coarse fragments in the profile 
ranges from 0 to 10 percent. Texture of the À horizon 
ranges from fine sandy loam to loam. Texture of the 


B horizon ranges from coarse sandy loam to fine 
sandy loam. 

81—Leader fine sandy loam, 0 to 8 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Kartar sandy 
га Haley fine sandy loam, and Ewall loamy fine 
sand. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly for dryland crops, wood: 
land, and irrigated orchards, hay, and pasture. Сара- 
bility unit IVe-2 dryland, IIIe-1 irrigated; orchard 
group 7; woodland suitability 4o. 

82—Leader fine sandy loam, 8 to 25 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Kartar sandy loam, 
Haley fine sandy loam, and Ewall loamy fine sand. 

Runoff is medium. The hazards of erosion and soil 
blowing are moderate. 

This soil is used mainly for woodland and dryland 
crops. Capability unit IVe-2 dryland; woodland suit- 
ability 4o. | 

83—Leader fine sandy loam, 25 to 45 percent slopes. 
Аз much as 20 percent of the total acreage of this 
mapping unit is included areas of Kartar sandy loam, 
Haley fine sandy loam, and Karamin sandy loam. 

Runoff is rapid, and the hazard of erosion is high. 
The hazard of soil blowing is moderate. 

This soil is used mainly for woodland. Capability 
unit УІе-1 dryland; woodland suitability 4r. 


Leavenworth Series 


The Leavenworth series consists of deep, moderately 
well drained soils formed in alluvium. These nearly 
level soils are on bottomlands at elevations of 1,500 to 
3,500 feet. The native vegetation is mainly aspen, wil- 
lows, and grasses. The mean annual precipitation is 12 
to 16 inches, the mean annual air temperature is about 
44? F., and the frost-free season is 90 to 120 days. 

In a representative profile the surface layer is dark 
gray silt loam about 21 inches thick. The underlying 
material is stratified, light gray and light yellowish 
brown very fine sandy loam, sandy loam, and coarse 
sand that extends to 60 inches or more. 

Permeability is moderate to 21 inches and moderate 
to rapid in the stratified material below. The available 
water capacity is moderately high or high. Roots pene- 
trate to 60 inches or more. The seasonal high water 
table is at a depth of 2 to 4 feet. 

Leavenworth soils are used for dryland crops, mainly 
hay and pasture. 

Representative profile of Leavenworth silt loam 50 
feet south and 180 feet west of northeast corner ЗЕМ, 
МЕМБЕМ sec. 4, Т. 32 N., R. 24 E. 

А11—0 to 3 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
moderate medium granular structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; many roots; many very 
fine pores; neutral; abrupt smooth 


oundary. 
A12— 3 to 21 inches; dark gray (10YR 4/1) silt 
loam, black (10YR 2/1) when moist; 
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weak medium prismatic structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; common roots; many 
very fine and fine and common medium 
pores; neutral; diffuse wavy boundary. 

C—21 to 60 inches; light gray (10YR 7/2) and 
light yellowish brown (10YR 6/4) strati- 
fied fine sandy loam, sandy loam, and 
coarse sand; massive; friable, slightly 
sticky, nonplastie; few roots; common 
fine and few medium pores; neutral. 

Texture of the A horizon ranges from very fine 
sandy loam to silt loam. Texture of the C horizon is 
dominantly very fine sandy loam and sandy loam with 
8- to 5-inch lenses of coarse sand. The C horizon has 
mottles in 5YR hue in some profiles. The seasonal high 
water table is at a depth of 2 to 4 feet. 

The Leavenworth soils in this survey area have a 
silt loam A horizon. They also have a higher color 
value in the C horizon, occur at a higher elevation, are 
a few degrees cooler, and have less annual precipita- 
tion than is defined as the range for the series. Use 
and management, however, are not significantly af- 
fected. 

84—Leavenworth silt loam. This soil has the profile 
described as representative of the series. As much as 
15 percent of the total acreage of this mapping unit is 
ineluded areas of Xerofluvents, wet, Emdent loam, 
Marsh, and Colville silt loam. Also included are a few 
areas of soils with gravelly underlying material and 
some areas that are somewhat poorly drained. 

Runoff is very slow and the hazard of erosion is 
none or slight. Flooding is a hazard during spring 
runoff in years of high snowfall. 

This soil is used mainly for dryland crops, mostly 
hay and pasture. Capability unit IIw-1 dryland; 
woodland suitability Zw. 


Lithie Xerochrepts 


Lithie Xerochrepts are well drained soils that are 
shallow to very shallow over bedrock. They formed 
mainly in material weathered from acidic or basic 
igneous rock and sedimentary rock and partly in glacial 
till and a thin mantle of volcanic ash. These nearly 
level to very steep soils àre on knolls, ridges, hilltops, 
and mountainsides at elevations of 700 to 5,000 feet. 
The vegetation is mainly bluebunch wheatgrass, Sand- 
berg bluegrass, eriogonum, and scattered ponderosa 
pine and Douglas-fir. The mean annual precipitation 
is 8 to 22 inches, the mean annual air temperature is 
a: to 50° F., and the frost-free season is 90 to 180 

ays. 

Im most places the soil is a brown loam 5 to 20 
inches thick over bedrock. Stones and cobbles are on 
the surface and throughout the soil. 

Permeability is moderate. The available water ca- 
pacity is low. Runoff is slow to very rapid, and the 
hazard of erosion is none to very severe. Roots pene- 
trate as far down as bedrock. 

Lithic Xerochrepts are used mainly for wildlife 
habitat, woodland, and grazing. Capability unit VIIs-1 
dryland. 

85—Lithic Xerochrepts-Cashmont complex, 15 to 45 


ercent slopes. This mapping unit is 50 percent Lithic 
ОЕ and 30 percent Cashmont extremely stony 
sandy loam. As much as 15 pereent of this unit is in- 
cluded areas of Rock outerop and about 5 percent is 
Conconully extremely stony loam, Vallan gravelly silt 
loam, and Donavan extremely stony loam. The Cash- 
mont soil has the profile described for the series, but 
the surface layer is 8 to 15 percent stones. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used. mainly for range. Capa- 
bility unit VIIs-1 dryland; Lithic Xerochrepts in range 
site 4, Cashmont soil in range site 3. 

86—Lithie Xerochrepts-Conconully complex, 15 to 
45 percent slopes. This mapping unit is 50 percent 
Lithic Xerochrepts and 30 percent Conconully , ex- 
tremely stony loam. As much as 15 percent of this unit 
is included areas of Rock outerop and about 5 percent 
is Cashmont extremely stony sandy loam, Vallan grav- 
elly silt loam, and Donavan extremely stony loam. The 
Conconully soil has the profile described as representa- 
tive of the series. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for range. Capa- 
bility unit VIIs-1 dryland; range site 4. 

87—Lithic Xerochrepts-Donavan-Rock outcrop com- 
plex, 15 to 45 percent slopes. This mapping unit is 35 
percent Lithic Xerochrepts, 30 percent Donavan ex- 
tremely stony loam, and 25 percent Rock outcrop. As 
much as 10 percent of this unit is included areas of 
Conconully extremely stony loam, Vallan gravelly silt 
loam, and Molson extremely stony silt loam. The Dona- 
van soil has the profile described as representative. of 
the series, but the surface layer is 8 to 15 percent 
stones. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for range, wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; Lithie Xerochrepts in range site 4, Donavan soil 
in woodland suitability 4x. 

88—Lithic Xerochrepts-Hum complex, 0 to 45 per- 
cent slopes. This mapping unit is 50 percent Lithic 
Xerochrepts and 30 percent Hum silt loam. As much 
as 15 percent of the total acreage of this mapping unit 
is included areas of Rock outcrop and 5 percent is Mol- 
son extremely stony silt loam, Vallan gravelly silt 
loam, and Republic extremely stony sandy loam. The 
Hum soil has the profile described as representative 
of the series. 

Runoff is slow to rapid, and the hazard of erosion 
is slight to high. 

This mapping unit is used mainly for range, wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; Lithic Xerochrepts in range site 6, Hum soil in 
range site 8. 

89—Lithic Xerochrepts-Kartar complex, 15 to 45 
pd slopes. This mapping unit is 50 percent Lithic 

erochrepts and 80 percent Kartar extremely stony 
sandy loam. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Rock outcrop 
and about 5 percent is Conconully extremely stony 
loam, Donavan extremely stony loam, Nevine extremely 
stony silt loam, and Wadams extremely stony sandy 
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loam. The Kartar soil has the profile described as 
representative of the series. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

This mapping unit is used mainly for range, wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; Lithic Xerochrepts in range site 4, Kartar soil 
in range site 5; Kartar soil in woodland suitability 4x. 

90—Lithic Xerochrepts-Molson complex, 15 to 45 

ercent slopes. This mapping unit is 50 percent Lithic 
и and 30 percent Molson extremely stony 
silt loam. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Rock out- 
crop and about 5 percent is Vallan gravelly silt loam, 
Hum silt loam, and Republie extremely stony sandy 
loam. The Molson soil has a profile similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for range, wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; Lithic Xerochrepts in range site 6, Molson 
soil in range site 8; Molson soil in woodland suit- 
ability 3x. 

91—Lithic Xerochrepts-Nevine complex, 15 to 45 

ercent slopes. This mapping unit is 50 percent Lithic 

erochrepts and 30 percent Nevine extremely stony 
silt loam. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Rock out- 
crop and about 5 percent is Donavan а 
loam, Kartar extremely stony sandy loam, and Molson 
extremely stony silt loam. The Nevine soil has a profile 
similar to the one described for the series, but the 
surface layer is 8 to 15 percent stones. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for woodland and 
wildlife habitat. Capability unit VIIs-1 dryland; Ne- 
vine soil in woodland suitability 4x. 

92—Lithie Xerochrepts-Newbon complex, 15 to 45 

ercent slopes. This mapping unit is 50 percent Lithic 
Kerochrepis and 30 percent Newbon extremely stony 
loam. Ás much as 15 percent of the total acreage of 
this mapping unit is included areas of Rock outcrop 
and about 5 percent is Conconully extremely stony loam 
and Kartar extremely stony sandy loam. The Newbon 
soil has a profile similar to the one described for the 
series, but the surface layer is 8 to 15 percent stones. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for range. Capa- 
bility unit VIIs-1 dryland; Lithic Xerochrepts in range 
Site 4, Newbon soil in range site 5. 

93—Lithic Xerochrepts-Nighthawk complex, 15 to 45 

ercent slopes. This mapping unit is 50 percent Lithic 
K'erachrepts and 30 percent Nighthawk extremely 
stony loam. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Rock outerop 
and about 5 percent is Vallan gravelly silt loam, Con- 
conully extremely stony loam, and Cashmont extremely 
stony sandy loam. The Nighthawk soil has a profile 
similar to the one described for the series. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. This mapping unit is used 


mainly for range. Capability unit VIIs-1 dryland; 
range site 4. 

94—-Lithic Xerochrepts-Republic complex, 15 to 45 

ercent slopes. This mapping unit is 50 percent Lithic 

erochrepts and 30 percent Republie extremely stony 
sandy loam. As much as 15 percent of the total acreage 
of this mapping unit is included areas of Rock outcrop 
and about 5 percent is Vallan gravelly silt loam, Hum 
silt loam, and Molson extremely stony silt loam. The 
Republic soil has a profile similar to the one deseribed 
for the series, but the surface layer is 3 to 15 percent 
stones. 

, Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This mapping unit is used mainly for range, wood- 
land, and wildlife habitat. Capability unit VIIs-1 dry- 
land; Lithic Xerochrepts in range site 6, Republic soil 
in range site 8; Republic soil in woodland suitability 


X. 
95—-Lithie Xerochrepts-Vallan complex, 15 to 45 
ercent slopes. This mapping unit is 50 percent Lithic 
erochrepts and 80 percent Vallan gravelly silt loam. 
As much as 15 percent of the total acreage of this 
mapping unit is included areas of Rock outcrop and 
about b percent is Molson extremely stony silt loam, 
Conconully extremély stony loam, Donavan extremely 
stony loam, and Hum silt loam. The Vallan soil has the 
profile described as representative of the series. 

Runoff is medium to.rapid, and the hazard of erosion is 
moderate to high. 

This mapping unit is used mainly for range, wildlife 
habitat, and woodland. Capability unit VIIs-1 dryland; 
range site 6; Vallan soil in woodland suitability 5d. 

96—Lithic Xerochrepts-Wadams complex, 25 to 65 

ercent slopes. This mapping unit is 50 percent Lithic 

erochrepts and 30 percent Wadams extremely stony 
sandy loam. As much as 15 percent of the total acre- 
age of this mapping unit is included areas of Rock 
outcrop and about 5 percent is Kartar extremely stony 
sandy loam. The Wadam soil has a profile similar to 
the one described for the series. 

Runoff is rapid to very rapid, and the hazard of ero- 
sion is high to very high. 

This mapping unit is used mainly for woodland and 
wildlife habitat. Capability unit VIIs-1 dryland; 
Wadams soil in woodland suitability 4x. 


Marsh 


, 97-—Marsh is very poorly drained. The water table 
is generally at or above the surface layer, but the depth 
ean range to 30 inches in summer. As much as 15 per- 
cent of the total acreage of this mapping unit is in- 
cluded areas of Emdent loam, Xerofluvents, wet, Leav- 
enworth silt loam, and Colville silt loam. 

This mapping unit is mainly in depressions and is 
impractical to drain. The vegetation consists mainly 
of rushes and cattails. Marsh is used for wildlife and 
water storage. Capability unit VIIIw-1 dryland. 


Merkel Series 


The Merkel series consists of deep, well drained soils 
formed in a mantle of volcanic ash and the underlying 
glacial till. These nearly level to very steep soils are on 
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uplands at elevations of 3,000 to 4,500 feet. The vegeta- 
tion is mainly Douglas-fir, larch, ponderosa pine, and 
pinegrass The mean annual precipitation is 16 to 22 
inches, the mean annual air temperature is about 42° 
F., and the frost-free season is 90 to 110 days. 

n à representative profile the surface layer is gray 
very fine sandy loam 1 inch thick. It is covered with a 
thin layer of organic litter. The subsoil is light yel- 
lowish brown gravelly sandy loam about 25 inches 
thick. The substratum is very pale brown very gravelly 
loamy sand that extends to 60 inches or more. 

Permeability is moderately rapid to a depth of about 
26 inches and very rapid below. The available water 
capacity is moderate, Roots penetrate to 60 inches 
or more. 

Merkel soils are used mainly for woodland and 
grazed woodland. 
` Representative profile of Merkel sandy loam, 0 to 25 
percent slopes, in area of woodland 250 feet east of 
Loop Loop Highway-Buzzard Lake Road SWIANEM,, 
SEY, sec. 32, T. 35 М., R. 25 E. 

01—116 inches to 0; partially decomposing 
needles, twigs, and grass. 

А1—0 to 1 inch; gray (10YR 5/1) very fine sandy 
loam, very dark gray (10YR 3/1) when 
moist; weak platy structure; soft, very 
friable, nonsticky, nonplastic; many 
roots; many very fine pores; slightly 
acid; abrupt wavy boundary. 

B1—1 to 8 inches; pale brown (10YR 6/3) sandy 
loam, dark brown (10YR 3/3) when 
moist; weak fine granular structure; 
Soft, very friable, nonsticky, nonplastic ; 
many roots; many fine pores; neutral; 
abrupt smooth boundary. 

` B23 to 26 inches; light yellowish brown (10YR 

6/4) gravelly sandy loam, dark yellowish 
brown (10YR 4/4) when moist; weak 
fine granular structure; soft, very fri- 
able, nonsticky, nonplastic; many roots; 
common very fine pores; 40 percent 
gravel and cobbles; neutral; clear wavy 
boundary. 

to 60 inches; very pale brown (10YR 
7/3) very gravelly loamy sand, brown 
(10YR 5/8) when moist; massive; 
slightly hard, friable, nonsticky, non- 
plastic; common roots to 54 inches, few 
below; porous; 60 percent gravel and 
cobbles; neutral. 

Texture of the А horizon ranges from sandy loam 
to loam that is extremely stony in places. Texture of 
the C horizon ranges from very gravelly sandy loam 
to very gravelly loamy sand. 

98— Merkel sandy loam, 0 to 25 percent slopes. This 
soil has the profile described as representative of the 
Series. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Nevine silt 
loam, Kartar sandy loam, Dinkelman sandy loam, and 
Newbon gravelly loam. Also included are a few areas 
where slopes are greater than 25 percent. 

Runoff is slow to medium, and the hazard of ero- 
Sion is slight to moderate. 

This soil is used mainly for woodland and grazed 
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woodland. Capability unit IVe-2 dryland; woodland 
suitability 40. 

99——Merkel extremely stony sandy loam, 3 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
18 percent stones. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Nevine extremely stony silt loam, Kartar extremely 
Stony sandy loam, and Dinkelman extremely stony 
sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIs-1 dryland; woodland 
suitability 4x. 

100—Merkel extremely stony sandy loam, 25 to 65 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
8 to 15 percent stones. As much as 20 percent of the 
total acreage of this mapping unit is included areas of 
Nevine extremely stony silt loam, Kartar extremely 
stony sandy loam, and Dinkelman extremely stony 
sandy loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for woodland. Capability 
unit VIIs-1 dryland; woodland suitability 4x. 


Mires Series 


The Mires series consists of deep, well drained soils 
underlain by very gravelly sand. These nearly level 
to very steep soils are on terraces and terrace escarp- 
ments at elevations of 3,000 to 4,500 feet. They formed 
in a mantle of volcanie ash and the underlying glacial 
outwash. The vegetation is mainly bluebunch wheat- 
grass, Idaho fescue, and scattered ponderosa pine. The 
mean annual precipitation is 15 to 18 inches, the mean 
annual air temperature is about 489 F., and the frost- 
free season is 95 to 120 days. 

In a representative profile the surface layer is dark 
gray апа dark grayish brown loam about 13 inches 
thick. The subsoil is brown gravelly sandy loam about 
8 inches thick. The substratum is brown gravelly loamy 
sand and very gravelly sand that extends to 60 inches 
or more. 

Permeability is dominantly moderate to 13 inches, 
and increases to very rapid below. The available water 
capacity is low to moderate. Roots penetrate to 60 
inches or more. 

Mires soils are used mainly for dryland crops, range, 
woodland, and grazed woodland. 

Representative profile of Mires loam, 0 to 8 percent 
slopes, in cultivated field 660 feet east and 150 feet 
south of northwest corner sec. 36, T. 40 N., T. 29 E. 

Ар—0 to 9 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) when moist; weak fine 
granular structure; soft, very friable, 
slightly sticky, nonplastic; many roots; 
many very fine pores; neutral; abrupt 
smooth boundary. 

A12—9 to 13 inches; dark grayish brown (10YR 
4/2) loam, black (10YR 2/1) when 
moist; weak medium subangular blocky 
structure; soft, very friable, slightly 
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Sticky, nonplastie; many roots; many 
very fine pores; neutral; abrupt wavy 
boundary. 

IIB2—13 to 21 inches; brown (10YR 5/3) grav- 
elly sandy loam, dark brown (10YR 3/3) 
when moist; weak medium subangular 
blocky structure; soft, very friable, non- 
Sticky, nonplastic; many roots; many 
very fine pores; 20 percent gravel; mildly 
alkaline; clear wavy boundary. 

IIC1—21 to 29 inches; brown (10YR 5/3) grav- 
elly loamy sand, dark brown (10YR 3/3) 
when moist; single grain; loose when 
dry and moist; common roots; many 
very fine pores; 30 percent gravel; mildly 
alkaline; abrupt wavy boundary. 

IIC2—29 to 60 inches; brown (10YR 5/3) very 
gravelly sand, dark brown (10YR 3/3) 
when moist; single grain; loose when 
dry and moist; few roots; very porous; 
15 percent gravel; mildly alkaline. 

Texture of the surface layer ranges from sandy 
loam to silt loam that ean be gravelly or extremely 
stony. The content of coarse fragments ranges from 
10 to 35 percent. The C horizon ranges from gravelly 
loamy sand to very gravelly sand. 

101—Mires gravelly sandy loam, 25 to 45 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is grav- 
elly sandy loam. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Republic gravelly sandy loam, Owhi gravelly fine sandy 
loam, and Springdale sandy loam. z 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for range and woodland. 
Capability unit VIe-2 dryland; range site 7; wood- 
land suitability 4r. 

102—Mires extremely stony sandy loam, 15 to 65 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
sandy loam and is 8 to 15 percent stones. As much as 
20 percent of the total acreage of this mapping unit is 
included areas of Republic extremely stony sandy 
loam, Owhi extremely stony fine sandy loam, and 
Springdale extremely stony sandy loam. 

Runoff is medium to very rapid, and the hazard of 
erosion is moderate to very high. 

This soil is used mainly for range and woodland. 
Capability unit VIIs-1 dryland; range site 7; wood- 
land suitability 4x. 

103—Mires loam, 0 to 8 percent slopes. This soil has 
the profile described as representative of the series. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Owhi fine sandy 
loam, Republic loam, Haley fine sandy loam, and 
Springdale sandy loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for dryland crops, range, 
and woodland. Capability unit IVe-1 dryland; range 
Site 7; woodland suitability 4o. 

104—-Mires gravelly loam, 3 to 25 percent slopes. 
The profile of this soil is similar to the one described 
for the series, but the surface layer is gravelly loam. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Republie gravelly 


sandy loam, Owhi gravelly fine sandy loam, and 
Springdale sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for dryland crops, range, 
and woodland. Capability unit IVe-1 dryland; range 
site 7; woodland suitability 4o. 


Molson Series 


The Molson series consists of deep, well drained 
soils formed in a mantle of volcanie ash and the un- 
derlying glacial till. These nearly level to steep soils 
are on mountainous uplands at elevations of 1,900 to 
4,500 feet. The vegetation is mainly Idaho fescue, blue- 
bunch wheatgrass, ponderosa pine, and snowberry. 
The mean annual precipitation is 14 to 18 inches, the 
mean annual air temperature is 48° F., and the frost- 
free season is 95 to 130 days. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 18 inches thick. 
The subsoil is yellowish brown gravelly silt loam and 
gravelly loam that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 
Molson soils are used mainly for dryland crops, range, 
and woodland. 

Representative profile of Molson silt loam, 8 to 15 
percent slopes, in cultivated area about 34 mile north- 
east of junction of Lemansky Lake and Pine Creek 
Road; 1,690 feet south and 1,850 feet west of north- 
east corner sec. 1, T. 36 N., R. 25 E. 

Ар—0 to 8 inches; very dark grayish brown 
(10YR 3/2) silt loam, black (10YR 2/1) 
when moist; moderate medium granular 
Structure; slightly hard, very friable, 
slightly sticky, slightly plastie; many 
roots; many very fine pores; neutral; 
clear smooth boundary. 

A12—8 to 18 inches; very dark grayish brown 
(10YR 3/2) silt loam, black (10YR 2/1) 
when moist; weak medium subangular 
blocky structure; slightly hard, very fri- 
able, slightly sticky, slightly plastic; 
common roots; many very fine and fine 
pores; neutral; gradual smooth bound- 


ary. 

IIB2—18 to 42 inches; yellowish brown (10YR 
5/4) gravelly silt loam, dark yellowish 
brown (10YR 3/4) when moist; weak 
medium prismatic structure; slightly 
hard, very friable, slightly sticky, 
slightly plastic; common roots; many 
fine pores; 80 percent gravel; neutral; 
clear smooth boundary. 

IIC1—42 to 50 inches; light gray (2.5Y 7/2) 
gravelly silt loam, olive brown (2.5Y 
4/4) when moist; massive; hard, firm, 
slightly sticky, slightly plastic; few 
roots; many fine pores; 30 percent 
gravel; slightly effervescent; mildly alka- 
line; diffuse wavy boundary. 

IIC2—50 to 60 inches; light gray (5Y 7/2) 
weakly cemented gravelly loam, light 
olive brown (2.5 5/3) when moist; mas- 
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Sive; very hard, very firm, slightly sticky, 
slightly plastic; few roots; few fine 
pores; 30 percent gravel; mildly alkaline. 

Texture of the A horizon ranges from loam to silt 
loam that in places is gravelly or extremely stony. 
Texture of the B horizon ranges from silt loam to 
gravelly silt loam or gravelly loam. 

105—Molson silt loam, 0 to 8 percent slopes. As 
much as 20 percent of the total acreage of this 
mapping unit is included areas of Havillah silt loam, 
Koepke silt loam, Hum silt loam, and Republic loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for dryland crops, range, 
and woodland. Capability unit IIIe-1 dryland; range 
site 8; woodland suitability 3o. 

106—Molson silt loam, 8 to 15 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Havillah silt 
ian Koepke silt loam, Hum silt loam, and Republic 
oam. 

rM is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for dryland crops, range 
and woodland. Capability unit IIIe-1 dryland; range 
site 8; woodland suitability 3o. 

107—Molson silt loam, 15 to 25 percent slopes. Аз 
much as 20 percent of the total acreage of this 
mapping unit is included areas of Havillah silt loam, 
Koepke silt loam, Hum silt loam, and Republic loam. 

uen is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for range, dryland crops, 
and woodland. Capability unit IVe-1 dryland; range 
site 8; woodland suitability 30. 

108—Molson silt loam, 25 to 45 percent slopes. As 
much as 20 percent of the total acreage of this 
mapping unit is included areas of Havillah silt loam, 
Koepke silt loam, Hum silt loam, and Republic loam. 
Koepke silt loam is mainly on the north-facing slopes. 

Runoff is rapid, and-the hazard of erosion is high. 

This soil is used mainly for range and woodland. 
Capability unit VIe-1 dryland; range site 8; woodland 
suitability 3r. 

109—Molson gravelly silt loam, 3 to 25 percent 
slopes. The ре of this soil is similar to the one 
described for the series, but the surface layer is 
gravelly silt loam. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
‘Koepke gravelly silt loam, Republic gravelly sandy 
loam, Hum silt loam, and Molson silt loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for dryland crops, range, 
and woodland. Capability unit IVe-1 dryland; range 
site 8; woodland suitability 30. 

110—Molson extremel stony silt loam, 8 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 10 percent of the total 
acreage of this mapping unit is included area of Havil- 
lah_extremely stony silt loam. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for range and woodland. 


Capability unit VIs-3 dryland; range site 8; woodland 
suitability 3x. 

111—Molson extremely stony silt loam, 25 to 45 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 10 percent of the total 
acreage of this mapping unit is included areas of 
Havillah extremely stony silt loam. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for range and woodland. 
Capability unit VIIs-1 dryland; range site 8; wood- 
land suitability 3x. 


Nespelem Series 


Тре Nespelem series consists of deep, well drained 
soils formed in calcareous lake sediments. These nearly 
level to steep soils are on dissected terraces at eleva- 
tions of 1,500 to 3,000 feet. The vegetation is mainly 
bluebunch wheatgrass, Sandberg bluegrass, and Idaho 
fescue. The mean annual precipitation is 11 to 14 
inches, the mean annual air temperature is about 
46° F., and the frost-free season is 120 to 135 days. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 11 inches thick. The subsoil 
is pale brown silt loam about 3 inches thick. The 
substratum to a depth of 60 inches or more is light 
gray silt loam. 

Permeability is moderately slow or slow, and the 
available water capacity is high. Roots penetrate to a 
depth of 60 inches or more. 

These soils are used mainly for dryland crops and 
rangeland. 

Representative profile of Nespelem silt loam, 3 to 8 
percent slopes, in area of native range 260 feet west 
а AI. feet north of southeast corner sec. 16, T. 35 

rie to 2 inches; grayish brown (10YR 5/2) 
silt loam, very dark brown (10YR 2/2) 
moist; weak fine granular structure; 
soft, very friable, slightly sticky, slightly 
plastic; many roots; many very fine 
pores; slightly acid; abrupt smooth 
boundary. 

A12—2 to 11 inches; grayish brown (10YR 5/2) 
silt loam, very dark brown (10YR 2/2) 
moist; weak medium prismatic struc- 
ture; soft, very friable, slightly sticky, 
slightly plastic; many roots; many very 
fine pores; neutral; clear smooth bound- 
ary. 

B2—11 to 14 inches; pale brown (10YR 6/3) 
silt loam, brown (10YR 4/8) moist; 
moderate medium subangular blocky 
structure; soft, very friable, slightly 
sticky, slightly plastic; many roots; 
many very fine or fine pores; neutral; 
clear smooth boundary. 

C1—18 to 30 inches; light gray (10YR 7/2) silt 
loam, grayish brown (10YR 5/2) moist; 
massive; hard, firm, slightly sticky, plas- 
tic; few roots; common fine and very 
fine pores; common medium to large 
faint dark grayish brown (10YR 4/2) 
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mottles; mildly alkaline; clear wavy 
boundary. . 

C2ca—30 to 36 inches; light gray (2.5Y 7/2) silt 
loam, grayish brown (2.5Y 5/2) moist; 
massive; very hard, slightly sticky, plas- 
tic; few roots; common fine and very 
fine pores; slightly effervescent; soft 
powdery lime in seams and pores; com- 
mon medium to large distinct dark 
grayish brown (10YR 4/2) mottles; 
moderately alkaline; abrupt wavy 
boundary. 

СЗса—86 to 60 inches; light gray (2.5Y 7/2) silt 
loam, grayish brown (2.5Y 5/2) moist; 
massive; very hard, very firm, slightly 
Sticky, plastic; few roots; common fine 
and very fine pores; strongly efferves- 
cent; common medium to large distinct 
dark grayish brown (10YR 4/2) mottles ; 
moderately alkaline. 

Depth to the Cca horizon ranges from 18 to 36 
inches. Texture of the A horizon ranges from very 
fine sandy loam to silt loam. The C horizon is stratified 
with lenses of very fine sandy loam and silty clay loam 
less than 4 inches thick. 

In mapping unit 117, the soil is not so well drained, 
the A horizon is lighter colored, and the B horizon 
contains more clay. Both the A and B horizons are 
-more alkaline than is defined as the range for the 
series. These differences, however, do not significantly 
affect the use and management of this soil. 

112—Nespelem silt loam, 3 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 15 percent of the total acreage of 
this mapping unit is included areas of Disautel loam, 
Conconully loam, Haley fine sandy loam, and Ewall 
loamy fine sand. 

Runoff is slow, permeability is moderately slow, and 
the hazard of erosion is slight. This soil is used mainly 
for dryland crops and range. Capability unit IIIe-2 
dryland; range site 5. 

113—Nespelem silt loam, 8 to 15 percent slopes. As 
much as 5 percent of the total acreage of this mapping 
unit is included areas of Disautel loam, Conconully 
fan Haley fine sandy loam, and Ewall loamy fine 
sand. 

Runoff is medium, permeability is moderately slow, 
and the hazard of erosion is moderate. This soil is 
used mainly for dryland crops and range. Capability 
unit IIIe-2 dryland; range site 5. 

114—Nespelem silt loam, 15 to 25 percent slopes. 
This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is about 2 inches thinner. As much as 15 percent of 
the total acreage of this mapping unit is ineluded areas 
of Disautel loam, Conconuily loam, Haley fine sandy 
loam, and Ewall loamy fine sand. 

Runoff is medium, permeability is moderately slow, 
and the hazard of erosion is moderate. This soil is 
used mainly for dryland crops and grazing. Capability 
unit IVe-3 dryland; range site 5. 

115—Nespelem silt loam, 8 to 25 percent slopes, 
eroded. This soil has a profile similar to the one de- 
Scribed as representative of the series, but the surface 
layer is 2 to 10 inches thinner. As much as 15 percent 


of the total acreage of this mapping unit is included 
areas of Nespelem silt loam, Disautel loam, and Di- 
sautel cobbly silt loam, eroded. Also included are a 
few small areas of eroded and exposed knobs of 
lacustrine sediments. 

Runoff is medium, permeability is moderately slow, 
and the hazard of erosion is moderate. Much of the 
acreage was used for dryland crops but is now in 
permanent grass and is used for grazing. Capability 
unit IVe-3 dryland; range site 5. 

116—Nespelem silt loam, 25 to 45 percent slopes. 
This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 4 inches thinner. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
РЕШ loam, Conconully loam, and Hunters silt 
oam. 

Runoff is rapid, permeability is moderately slow, 
and the.hazard of erosion is high. This soil is used 
mainly for range. Capability unit VIe-2 dryland; 
range site 5. 

ll7—Nespelem silt loam, alkali, 0 to 3 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is lighter colored and strongly alkaline and the 
subsoil is silty clay loam. This soil is moderately well 
drained and strongly alkaline throughout. The vege- 
tation is mainly salt-tolerant grass. 

As much as 10 percent of the total acreage of this 
mapping unit is included areas of Nespelem silt loam 
and Disautel loam, Also included are a few areas where 
slopes are greater than 3 percent. 

Runoff is very slow, permeability is slow, and the 
hazard of erosion is none to slight. The soil is used 
mainly for range. Capability unit VIs-2 dryland; 
range site 2. 


Nevine Series 


The Nevine series consists of deep, well drained 
soils formed in a mantle of volcanic ash and the un- 
derlying glacial till. These nearly level to very steep 
soils are on mountainous uplands at elevations of 3,000 
to 4,500 feet. The vegetation is mainly Douglas-fir, 
larch, lodgepole pine, and pinegrass. The mean annual 
precipitation is 16 to 22 inches, the mean annual air 
temperature is about 42° F., and the frost-free season 
is 90 to 110 days. 

In a representative profile the surface layer is gray 
silt loam 1 inch thick. It is covered with a thin layer 
of organic litter. The subsoil is about 48 inches thick. 
It is brown and yellowish brown silt loam in the upper 
28 inches and light gray gravelly loam in the lower 20 
inches. The substratum is light brownish gray gravelly 
sandy loam that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 

Nevine soils are used mainly for woodland. 

Representative profile of Nevine silt loam, 25 to 
45 percent slopes, in area of woodland 400 feet south 
and 50 feet west of northeast corner NW14NW\, sec. 
25, T. 85 N., R. 27 Е. 

Oi—1 inch to 0; partially decomposed needles, 
twigs, and grass. 
A2—0 to 1 inch; gray (10YR 6/1) silt loam, very 
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dark gray (10YR 3/1) when moist; 
weak medium granular structure; soft, 
very friable, slightly sticky, nonplastie, 
many roots; many fine pores; slightly 
acid; abrupt smooth boundary. 

B21—1 to 11 inches; brown (10YR 5/3) silt 
loam, dark brown (10YR 3/3) when 
moist; weak coarse granular structure; 
soft, very friable, slightly sticky, slightly 
plastie; many roots; many fine pores; 
thin discontinuous pockets of pumicite; 
slightly acid; clear smooth boundary. 

B22—11 to 29 inches; yellowish brown (10YR 
5/4) silt loam, dark yellowish brown 
(10YR 3/4) when moist; moderate me- 
dium prismatic structure; slightly hard 
friable, slightly sticky, slightly plastic; 
many roots; many fine pores; clear wavy 
boundary. 

B8—29 to 49 inches; light gray (10YR 7/2) 
gravely loam, grayish brown (10YR 
5/2) when moist; massive; hard, firm, 
slightly sticky, nonplastic; common 
roots; many fine and few medium pores; 
many medium distinct yellowish brown 
(10YR 4/4) mottles; 30 percent gravel; 
neutral; clear wavy boundary. 

C—49 to 60 inches; light brownish gray (10YR 
6/2) gravelly sandy loam, dark grayish 
brown (10YR 4/2) when moist; mas- 
sive: very hard, very firm, slightly sticky, 
nonplastic; few roots; many fine and 
few medium pores; 30 percent gravel; 
mildly alkaline. 

Texture of the A and B horizons is very fine sandy 
loam, silt loam, or extremely stony silt loam. The C 
horizon texture ranges from gravelly sandy loam to 
gravelly loam. 

The Nevine soils in this survey area have a lower 
content of coarse fragments in the B and C horizons 
than is defined as the range for the series. This does 
not significantly affect the use and management of 
these soils. 

118—Nevine silt loam, 8 to 25 percent slopes. As 
much as 15 percent of the total acreage of this map- 
ping unit is included areas of Merkel sandy loam, 
Hodgson silt loam, and Donavan loam. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for woodland. Capability 
unit IVe-2 dryland; woodland suitability 80. 

119—Nevine silt loam, 25 to 45 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 15 percent of the total acreage of 
this mapping unit is included areas of Merkel sandy 
loam, Hodgson silt loam, and Donavan loam. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for woodland, Capability 
unit VIe-1 dryland; woodland suitability 3r. 

120— Меуше extremely stony silt loam, 0 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 
to 15 percent stones. As much as 10 percent of the total 
acreage of this mapping unit is included areas of 


Merkel extremely stony sandy loam and Donavan ex- 
tremely stony loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for woodland. Capability 
unit VIs-1 dryland; woodland suitability 4x. 

121—Nevine extremely stony silt loam, 25 to 65 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 10 percent of the total 
acreage of this mapping unit is included areas of 
Merkel extremely stony sandy loam and Donavan ex- 
tremely stony loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly for woodland. Capability 
unit VIIs-1 dryland; woodland suitability 4x. 


Newbon Series 


The Newbon series consists of deep, well drained 
soils that formed in glacial till. These nearly level to 
very steep soils are on uplands at elevations of 1,800 to 
3,000 feet. The vegetation is mainly bluebunch wheat- 
grass, Sandberg bluegrass, Idaho fescue, big sage- 
brush, and bitterbrush. The mean annual precipitation 
is 11 to 15 inches, the mean annual air temperature 
is 49? Е., and the frost-free season is 130 to 150 days. 

In a representative profile the surface layer is dark 
grayish brown gravelly loam about 13 inches thick. 
The subsoil is brown gravelly loam about 12 inches 
thick. The substratum is light brownish gray gravelly 
loam that extends to 60 inches or more. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 

Newbon soils are used mainly for range, irrigated 
orchards, hay, pasture, dryland crops, and woodland. 

Representative profile of Newbon gravelly loam, 8 
to 25 percent slopes, in area of native range 900 feet 
east and 475 feet north of southwest corner sec. 20, 
T. 33 N., В. 23 E. 

A11—0 to 2 inches; dark grayish brown (10YR 
4/2) gravelly loam, very dark brown 
(10YR 2/2) when moist; weak fine gran- 
ular structure; soft, very friable, slightly 
sticky, nonplastic; many roots; many 
very fine pores; 20 percent gravel; neu- 
tral; abrupt smooth boundary. 

A12— 2 to 13 inches; dark grayish brown (10YR 
4/2) gravel loam, very dark brown 
(10YR 2/2) when moist; weak coarse 
granular structure; slightly hard, very 
friable, slightly sticky, nonplastic, many 
roots; many very fine pores; 20 percent 
gravel; neutral; clear wavy boundary. 

B2—18 to 25 inches; brown (10YR 5/3) gravelly 
loam, dark brown (10YR 3/3) when 
moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly 
sticky, slightly plastic; few roots; com- 
mon very fine pores; 30 percent gravel; 
neutral; clear smooth boundary. 

C—25 to 60 inches; light brownish gray (10YR 
6/2) gravelly loam, dark grayish brown 
(10YR 4/2) when moist; massive; 
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slightly hard, friable, slightly sticky, 
slightly plastie; few roots; few fine 
pores; 40 percent gravel; neutral. 

Texture of the À horizon ranges from loam to very 
gravelly loam that can be extremely stony in places. 
The B and C horizons are gravelly loam or gravelly 
silt loam. 

122—Newhon loam, 3 to 8 percent slopes. The pro- 
file of this soil is similar to the one described for the 
series, but the surface layer is not gravelly. As much 
as 10 percent of the total acreage of this mapping unit 
is included areas of Dinkelman loam and Conconully 
loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIe-2 dryland, IIIe-1 irrigated; orchard group 4; 
range site 5. 

123—Newbon loam, 8 to 15 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is not gravelly. As 
much as 10 percent of the total aereage of this map- 
ping unit is included areas of Dinkelman loam and 
Conconully loam. — 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
Ше-2 dryland, [Ve-1 irrigated; orchard group 4; 
range site 5. 

124—Newbon loam, 15 to 25 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is not gravelly. As 
much as 10 percent. of the total acreage of this map- 
ping unit is included areas of Dinkelman loam and 
Conconully loam. р | 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IVe-3 dryland, VIe-1 irrigated; orchard group 4; 
range site 5. 

125—Newbon gravelly loam, 0 to 8 percent slopes. 
As much as 10 percent of the total acreage of this 
mapping unit is included areas of Dinkelman loam, 
Conconully gravelly sandy loam, and Newbon loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
Ше-2 dryland, IIIe-1 irrigated; orchard group 4; 
range site 5. 

126—Newbon gravelly loam, 8 to 25 percent slopes. 
This soil has the profile described as representative 
of the series. As much as 20 percent of the total acre- 
age of this mapping unit is included areas of Con- 
conully gravelly sandy loam, Dinkelman gravelly sandy 
loam, and Newbon loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IVe-3 dryland, IVe-1 irrigated; orchard group 4; 
range site 5. 

127—Newbon gravelly loam, 25 to 45 percent slopes. 
As much as 15 percent of the total acreage of this 


mapping unit is included areas of Newbon very grav- 
elly loam, eroded, and 10 percent Dinkelman gravelly 
sandy loam and Conconully gravelly sandy loam. Also 
included are а few areas where slopes are less than 
25 percent. 
Runoff is rapid, and the hazard of erosion is high. 
This soil is used mainly for range. Capability unit 
VIe-2 dryland; range site 5. 
128—Newbon gravelly loam, 25 to 45 percent north 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
4 inches thicker. As much as 10 percent of the total 
acreage of this mapping unit is included areas of 
Dinkelman sandy loam and Conconully extremely stony 
loam, north slopes. 
Runoff is rapid, and the hazard of erosion is high. 
This soil is used mainly for range and woodland. 
Capability unit VIe-2 dryland; range site Б; woodland 
suitability 4r. 
129—Newbon very gravelly loam, 25 to 65 percent 
slopes, eroded. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
very gravelly and is about 8 inches thinner. Аз much 
as 15 percent of the total acreage of this mapping unit 
is included areas of Newbon gravelly loam. . 
Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high: 
This soil is used mainly for range. Capability unit 
VIIe-1 dryland; range site 4. 
130—Newbon extremely stony loam, 0 to 45 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is 3 to 
15 percent stones. As much as 10 percent of the total 
acreage of this mapping unit is included areas of Con- 
conully extremely stony loam and Dinkelman extremely 
stony sandy loam. 
Runoff is slow to rapid, and the hazard of erosion 
is slight to high. 
.This soil is used mainly for range. Capability unit 
VIs-3 dryland; range site 5. 


Nighthawk Series 


The Nighthawk series consists of deep, well drained 
soils formed in glacial till over shale. These gently 
sloping to very steep soils are on uplands at elevations 
of 700 to 2,500 feet. The vegetation is mainly blue- 
bunch wheatgrass, Sandberg bluegrass, sand dropseed, 
and needlegrass. The mean annual precipitation is 8 
to 11 inches, the mean annual air temperature is 509 
F., and the frost-free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown extremely stony loam about 8 inches thick. 
The subsoil is about 14 inches thick. It is brown grav- 
elly loam in the upper 5 inches and light yellowish 
brown very gravelly loam in the lower 9 inches. The 
substratum to a depth of 60 inches is pale yellow very 
gravelly loam and very gravelly coarse sandy loam. 

Permeability is moderate. The available water ca- 
pacity is moderately high. Roots penetrate to 60 inches 
or more. 

Nighthawk soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, and range. 

Representative profile of Nighthawk extremely stony 
loam, 8 to 25 percent slopes, in area of range 100 feet 
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east and 5 feet south of northwest corner SE14N E14, 
sec. 18, T. 37 N., R. 26 E. 

А11—0 to 4 inches; grayish brown (10YR 5/2) 
extremely stony loam, very dark grayish 
brown (10YR 5/2) when moist; moder- 
ate fine granular structure; slightly hard, 
friable, slightly sticky, slightly plastic; 
many roots; many very fine pores; 30 
percent gravel, cobbles and stones; neu- 
tral; abrupt smooth boundary. 

А12—4 to 8 inches; grayish brown (10YR 5/2) 
extremely stony loam, very dark grayish 
brown (10YR 3/2) when moist; weak 
thick platy structure; slightly hard, fri- 
able, slightly sticky, slightly plastic; 
many roots; many very fine pores; 30 
percent gravel, cobbles, and stones; neu- 
tral; clear smooth boundary. 

В2—8 to 13 inches; brown (10YR 5/3) gravelly 
loam, dark brown (10YR 83/3) when 
moist; weak medium subangular blocky 
structure; slightly hard, friable, slightly 
sticky, slightly plastic; many roots; many 
fine pores; 25 percent gravel; mildly al- 
kaline; clear smooth boundary. 

B3— 13 to 22 inches; light yellowish brown (10YR 
6/4) very gravelly loam, brown (10YR 
4/3) when moist; massive; slightly hard, 
friable, slightly sticky, slightly plastic; 
common roots; common fine pores; 55 
percent gravel; mildly alkaline; abrupt 
wavy boundary. 

Clea—22 to 32 inches; pale yellow (2.5У 7/4) 
very gravelly loam, light olive brown 
(2.5Y 5/4) when moist; massive; hard, 
friable, slightly sticky, slightly plastic; 
common roots; common fine pores; 60 
percent gravel with strongly effervescent 
thick lime coatings on undersides; alka- 
line; abrupt wavy boundary. 

С2са—32 to 60 inches; pale yellow (2.5У 8/4) 
weakly lime-cemented very gravelly 
coarse sandy loam, light yellowish brown 
(2.5Y 6/4) when moist; massive; hard, 
friable, nonsticky, nonplastic; few roots; 
few fine pores; 60 percent gravel; vio- 
lently effervescent with thin and thick 
lime coatings on pebbles, cobbles, and 
stones; numerous soft lime segregations; 
moderately alkaline. 

Depth to the Cca horizon ranges from 18 to 40 
inches. The content of coarse fragments range from 
5 to 60 percent in the soil profile. Texture of A horizon 
ranges from extremely stony loam to extremely stony 
silt loam. In places there are no surface stones. The B 
horizon ranges from loam to very gravelly loam and 
from silt loam to very gravelly silt loam. The texture 
of the C horizon ranges from very gravelly coarse 
sandy loam to very gravelly loam. 

131—Nighthawk loam, 3 to 8 percent slopes. The 
profile of this Soil is similar to the one described for 
the series, but the surface layer is not stony. Аз much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Cashmont sandy loam, Conconully 
loam, and Disautel loam. 


Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
ПТе-2 dryland, ПЛе-т irrigated; orchard group 1; 
range site 5. 

132—Nighthawk loam, 8 to 15 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is not stony. As much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Cashmont sandy loam, Conconully 
loam, and Disautel loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIle-2 dryland, IVe-1 irrigated; orchard group 1; 
range site 5. 

133—Nighthawk loam, 15 to 25 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is not stony. As much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Cashmont sandy loam, Conconully 
loam, and Disautel loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for dryland crops, irrigated 
orchards, hay, pasture, and grazing. Capability unit 
IVe-8 dryland, VIe-1 irrigated; orchard group 1; 
range site 5. 

134—Nighthawk extremely stony loam, 8 to 25 per- 
cent slopes. This soil has the profile described as repre- 
sentative of the series. As much as 20 percent of the 
total acreage of this mapping unit is included areas of 
кошш sandy loam, Conconully loam, and Disautel 
oam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly as range. Capability unit 
VIs-3 dryland; range site 4. 

135—Nighthawk extremely stony loam, 25 to 65 per- 
cent slopes. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Cashmont 
extremely stony sandy loam and Disautel extremely 
stony loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly as range. Capability unit 
VIIs-1 dryland; range site 4. 

136—Nighthawk extremely stony loam, 25 to 65 per- 
cent slopes, eroded. The profile of this soil is similar to 
the one described for the series, but the surface layer 
is about 4 inches thinner. As much as 20 percent of 
the total acreage of this mapping unit is included areas 
of Cashmont extremely stony loam, Conconully ex- 
tremely stony loam, Disautel extremely stony loam, 
and Badland. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 

This soil is used mainly as range. Capability unit 
VIIs-1 dryland; range site 4. 


Okanogan Series 


The Okanogan series consists of deep, well drained 
soils formed in alluvium. These nearly level soils are 
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on bottom lands and broad alluvial fans at elevations 
of 700 to 1,500 feet. The native vegetation is mainly 
bluebunch wheatgrass, Columbia needlegrass, and big 
sagebrush. The mean annual precipitation is 8 to 11 
inches, the mean annual air temperature is about 49° 
F., and the frost-free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown loam about 14 inches thick. The next layer 
is brown loam about 17 inches thick. The underlying 
materialis brown and light brownish gray, stratified 
silt loam and sandy loam that extends to 60 inches 
or more. 

Permeability is moderate. The available water ca- 
pacity is moderately high or high. Roots penetrate to 
60 inches or more. 

These soils are used mainly for irrigated orchards, 
hay, and pasture. Some areas are used for dryland 
crops and grazing. . 

Representative profile of Okanogan loam in orchard 
1,100 feet west and 1,200 feet north of southeast 
corner sec. 5, T. 35 N., R. 27 E. 

Ар—0 to 8 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak fine granular struc- 
ture; soft, very friable, nonsticky, 
slightly plastic; many roots; many very 
fine pores; neutral; clear smooth bound- 


ary. 

А12—8 to 34 inches; dark grayish brown (1078 
4/2) loam, very dark brown (10YR 2/2) 
when moist; weak coarse granular struc- 
ture; soft, very friable, nonsticky, 
slightly plastic; many roots; many fine 
and very fine pores; neutral; gradual 
smooth boundary. 

AC—14 to 31 inches; brown (10YR 5/3) loam, 
dark brown (10YR 3/3) when moist; 
weak prismatic structure; soft, very fri- 
able, nonsticky, slightly plastic; common 
roots; common fine and few medium 
pores; neutral; gradual wavy boundary. 

C1—31 to 45 inches; brown (10YR 5/3) silt loam, 
dark brown (10YR 3/3) when moist; 
massive; slightly hard, friable, slightly 
sticky, slightly plastic; common roots; 
common fine and few medium pores; 
neutral; abrupt wavy boundary. 

C2—45 to 48 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 3/3) when 
moist; massive; slightly hard, friable, 

` nonsticky, nonplastic; common roots; 
common fine and few medium pores; 
mildly alkaline; abrupt wavy boundary. 

C8—48 to 65 inches; light brownish gray (10YR 
6/2) sandy loam, dark grayish brown 
(10YR 4/2) when moist; massive; 
slightly hard, friable, nonsticky, non- 
plastic; common roots; common fine 
pores; slightly effervescent; moderately 
alkaline. 

Gravel content is less than 10 percent throughout 
the profile. Texture of the A horizon ranges from very 
fine sandy loam to silt loam. The C horizon ranges 
from sandy loam to silt loam. Some profiles are strati- 


fied with 14- to 3-inch lenses of sand in the lower part 
of the C horizon. 

137—Okanogan loam. This soil has the profile de- 
scribed as representative of the series. As much as 20 
percent of the total acreage of this mapping unit is 
included areas of Cashmere fine sandy loam, Tonasket 
silt loam, Colville silt loam, Leavenworth silt loam, 
and Xerofluvents, wet. 

Runoff is very slow, and the hazard of erosion is 
none to slight. This soil is subject to flooding during 
spring runoff in years of high snowfall. 

This soil is used mainly for irrigated orchards (fig. 
6), hay, pasture, and dryland crops. A few small areas 
are used for range. Capability unit IIIw-1 dryland, 
IIw—1 irrigated; orchard group 1; range site 5. 

138—Okanogan loam, gravelly substratum. The pro- 
file of this soil is similar to the one described for the 
series, but the underlying material is very gravelly sand 
below a depth of 40 inches. As much as 20 percent of the 
total acreage of this mapping unit is included areas of 
fine sandy loam, Tonasket silt loam, Colville silt loam, 
and Xerofluvents, wet. 

Runoff is very slow, and the hazard of erosion is 
none to slight. The soil is subject to flooding during 
spring runoff in years of high snowfall. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and dryland crops. A few small areas are used 
for range. Capability unit IIIw-1 dryland, IIw—1 irri- 
gated; orchard group 1; range site 5. 


Owhi Series 


The Owhi series consists of deep, well drained soils 
underlain by very gravelly coarse sand. These nearly 
level to steep soils are on terraces and terrace escarp- 
ments at elevations of 1,400 to 3,000 feet. They formed 
in glacial outwash. The vegetation is mainly bluebunch 
wheatgrass, Sandberg bluegrass, and ponderosa pine. 
The mean annual precipitation is 11 to 15 inches, the 
mean annual air temperature is 49° F., and the frost- 
free season is 180 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 8 inches thick. The 
subsoil is grayish brown sandy loam about 7 inches 
thiek. The upper part of the substratum is brown 
gravelly sandy loam 16 inches thick, and the lower 
part is multicolored very gravelly coarse sand that 
extends to 60 inches or more. 

Permeability is moderately rapid to a depth of 81 
inches and very rapid below. The available water 
capacity is low or moderate. Roots penetrate to 60 
inches or more. 

Owhi soils are used mainly for irrigated orchards, 
hay, pasture, dryland crops, range, and woodland. 

Representative profile of Owhi fine sandy loam, 3 to 
8 percent slopes, in area of range 1,450 feet south and 
100. pis west of northeast corner sec. 30, T. 35 N., 


R ; 

А1—0 to 8 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark brown (10YR 
2/2) when moist; weak fine granular 
Structure; soft, very friable, nonsticky, 
nonplastie; many roots; many very fine 
pores; 5 percent gravel; neutral; clear 
smooth boundary. 
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Figure 6.—Eight-year-old apple orchard and grass cover crop on Okanogan loam. 


B2—8 to 15 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak medium 
prismatic structure; soft, very friable, 
nonsticky, nonplastic; many roots; com- 
mon fine pores; 5 percent gravel; neu- 
tral; clear smooth boundary. 

C1—15 to 31 inches; brown (10YR 5/3) gravelly 
sandy loam, dark brown (10YR 3/3) 
when moist; massive; soft, very friable, 
nonsticky, nonplastic; common roots; 
common fine pores; 20 percent gravel; 
neutral; clear wavy boundary. 

IIC2—31 to 60 inches; multicolored very gravelly 
coarse sand; single grain; loose when 
dry and moist; few roots; very porous; 
70 percent gravel; neutral. 

Depth to unconformable very ‘gravelly and sandy 
material ranges from 25 to 88 inches. Texture of the 
A horizon is sandy loam or fine sandy loam that is 
gravelly or extremely stony in places. The B horizon 
ranges from sandy loam to fine sandy loam and may 
be gravelly. The C1 horizon ranges from gravelly 
coarse sandy loam to gravelly fine sandy loam. The 


TIC2 horizon ranges from gravelly loamy sand to very 
gravelly coarse sand, 

139—Owhi fine sandy loam, 0 to 3 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Pogue fine sandy 
loam, Winthrop gravelly loamy sand, Conconully loam, 
and Haley fine sandy loam. 

Runoff is very slow, and the hazard of erosion is 
none to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and dryland crops. A few areas are used for 
range and woodland. Capability unit IVe-3 dryland, 
Пе—1 irrigated; orchard group 5; range site 5; wood- 
land suitability 50. 

140—Owhi fine sandy loam, 3 to 8 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Pogue fine 
sandy loam, Winthrop gravelly loamy sand, Conconully 
loam, and Haley fine sandy loam. Also included are a 
few areas where slopes are greater than 8 percent. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and dryland crops. A few areas are used for 


42 SOIL SURVEY 


range and woodland. Capability unit IVe-3 dryland, 
IIIe-1 irrigated; orchard group 5; range site 5; wood- 
land suitability 50. 

141—Owhi gravelly fine sandy loam, 0 to 8 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer and 
subsoil are gravelly. As much as 20 percent of the 
total acreage of this mapping unit is included areas 
of Pogue gravelly fine sand. Also included are a few 
areas where the soil is gravelly or very gravelly within 
a depth of 25 inches. Е: 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. À few areas are used as range. Capability 
unit VIe-2 dryland, IVe-1 irrigated; orchard group 5; 
range site 5. 

142—Owhi gravelly fine sandy loam, 8 to 25 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer and 
subsoil are gravelly. As much as 20 percent of the 
total acreage of this mapping unit is included areas 
of Pogue gravelly fine sandy loam, Conconully gravelly 
sandy loam, and Winthrop gravelly loamy sand. | 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. À few areas are used as range. Capability 
unit VIe-2 dryland, УТе-1 irrigated; orchard group 
5; range site 5. | 

143—Owhi extremely stony fine sandy loam, 0 to 25 
percent slopes, The profile of this soil is similar to the 
one described for the series, but the surface layer is 8 
to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Pogue extremely stony loam and Winthrop extremely 
Stony loamy sand. 

Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. 

This soil is used mainly for range. А few irrigated 
areas where some of the stones have been removed 
are used for orchards. Capability unit VIs-3 dryland, 
VIs-1 irrigated; orchard group 6; range site 4. 

144—Owhi extremely stony fine sandy loam, 25 to 
45 percent slopes. The profile of this soil is similar to 
the one described for the series, but the surface layer 
is 3 to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Pogue extremely stony fine sandy loam, Conconully 
extremely stony loam, and Winthrop extremely stony 
loamy sand. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly as range. Capability unit 
VIIs-1 dryland; range site 4. 


Pogue Series 


The Pogue series consists of deep, somewhat exces- 
sively drained soils underlain by very gravelly sand. 
These nearly level to very steep soils are on terraces 
and terrace breaks at elevations of 700 to 1,500 feet. 
They formed in glacial outwash. The vegetation is 
mainly bluebunch wheatgrass, needleandthread, and 
big sagebrush. The mean annual precipitation is 8 to 
11 inches, the mean annual air temperature is about 
48° F., and the frost-free season is 145 to 180 days. 


In a representative profile the surface layer is gray- 
ish brown fine sandy loam about 6 inches thick. The 
subsoil is brown and yellowish brown fine sandy loam 
and gravelly fine sandy loam about 23 inches thick. 
The substratum is multicolored very gravelly sand 
that extends to 60 inches or more. 

Permeability is moderately rapid to a depth of 29 
inches and very rapid below. The available water ca- 
pacity is moderate. Roots penetrate to 60 inches or 
more. 

Pogue soils are used mainly for irrigated orchards, 
hay, pasture, dryland crops, and range. 

Representative profile of Pogue fine sandy loam, 0 to 
3 percent slopes, in area of range 1,500 feet west 
northwest from Omak Airport terminal building across 
runway and along farm road at a point 50 feet south 
of road NEYNEYNWI, sec. 11, T. 34 N., В. 26 E. 

A1—0 to 6 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) when moist; weak medium 
platy structure; soft, very friable, 
slightly sticky, nonplastic; many fine 
roots; many fine pores; neutral; clear 
smooth boundary. 

B21—6 to 12 inches; brown (10YR 5/3) fine 
sandy loam, dark brown (10YR 3/3) 
when moist; weak medium prismatic 
structure; soft, friable, slightly sticky, 
nonplastic; common fine roots; common 
fine pores; neutral; clear smooth bound- 


ary. 

B22—12 to 29 inches; yellowish brown (10YR 
5/4) gravelly fine sandy loam, dark yel- 
lowish brown (10YR 3/4) when moist; 
weak coarse prismatic structure; soft, 
very friable, nonsticky, nonplastic; com- 
mon fine roots; common fine pores; 20 
percent gravel; neutral; clear smooth 
boundary. 

IIC—29 to 60 inches; multicolored very gravelly 
sand; single grain; loose when dry and 
moist; few fine roots; very porous; 55 
percent gravel; neutral. 

Depth to unconformable very gravelly sandy ma- 
terial ranges from 14 to 36 inches. Texture of the A 
horizon is sandy loam or fine sandy loam. It is ex- 
tremely stony in places. The B22 horizon is gravelly 
sandy loam or gravelly fine sandy loam. The C horizon 
is 50 to 60 percent gravel. 

145—Pogue fine sandy loam, 0 to 3 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Cashmont 
nd loam, Skaha loamy sand, and Owhi fine sandy 
oam. 

Runoff is very slow and the hazard of erosion is none 
to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated orchards. (fig. 
7), hay, pasture, and range. Some areas are used for 
dryland crops. Capability unit IVe-8 dryland, IIe-1 
irrigated; orchard group 2; range site 3. 

146—Pogue fine sandy loam, 3 to 8 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Cashmont sandy 
loam, Skaha loamy sand, and Owhi fine sandy loam. 
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Figure 7.—Alfalfa cover crop in a young orchard that is surface irrigated. The soil is a nearly level Pogue fine sandy loam. 


Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

The soil is used mainly for irrigated orchards, hay, 
pasture, and range. Some areas are used for dryland 
crops. Capability unit IVe-3 dryland, IIIe-1 irrigated; 
orchard group 2; range site 8. 

147—Pogue fine sandy loam, 8 to 15 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Cashmont sandy 
loam, Skaha loamy sand, and Owhi fine sandy loam. 

Runoff is medium, and the hazard of erosion and 
Soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Some areas are used for dryland 
crops. Capability unit IVe-3 dryland, ТУе--1 irrigated; 
orchard group 2; range site 3. 

148—Pogue fine sandy loam, 15 to 25 percent slopes. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Cashmont sandy 
loam and Skaha gravelly loamy sand. 

Runoff is medium, and the hazard of erosion and 
soil blowing is moderate. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Some areas are used for dryland 


crops. Capability unit IVe-3 dryland, VlIe-1 irrigated; 
orchard group 2; range site 3. 

149—Pogue gravelly fine sandy loam, 0 to 8 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer and 
the upper part of the subsoil are gravelly. As much 
as 20 percent of the total acreage of this mapping 
unit is included areas of Cashmont gravelly sandy 
loam, Skaha gravelly loamy sand, and Owhi gravelly 
fine sandy loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Capability unit VIe-2 dryland, 
IVe-1 irrigated; orchard group 2; range site 3. 

150—Pogue gravelly fine sandy loam, 8 to 25 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series but is gravelly to a depth of 
12 inches. As much as 20 percent of the total acreage 
of this mapping unit is included areas of Skaha grav- 
elly loamy sand, Cashmont gravelly sandy loam, and 
Owhi gravelly fine sandy loam. . . 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for irrigated orchards, hay, 
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pasture, and range. Capability unit VIe-2 dryland, 
IVe-1 irrigated; orchard group 2; range site 3. 

l5l—Pogue extremely stony fine sandy loam, 0 to 
25 percent slopes. The profile of this soil is similar to 
the one described for the series, but the surface layer 
is 8 to 15 percent stones. As much as 15 percent of 
the total acreage of this mapping unit is included areas 
of Cashmont extremely stony loam. Also included are 
a few areas of soils that have an extremely stony very 
fine sandy loam surface layer. 

Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate. 

This soil is used mainly for range. A few irrigated 
areas are used for orchards after some of the stones 
have been removed. Capability unit VIs-3 dryland, 
VIs-1 irrigated; orchard group 6; range site 3. 

152—Pogue extremely stony fine sandy loam, 25 to 
65 percent slopes. The profile of this soil is similar to 
the one described for the series, but the surface layer 
is 8 to 15 percent stones, As much as 15 percent of the 
total acreage of this mapping unit is included areas 
of Cashmont extremely stony loam. Also included are 
a few areas of soils that have an extremely stony very 
fine sandy loam surface layer. 

Runoff is medium to very rapid, and the hazard of 
erosion is moderate to very high. 

This soil is used mainly for range. Capability unit 
VIIs-1 dryland; range site 3. 


Republic Series 


The Republic series consists of deep, well drained 
Soils formed in glacial till and alluvium from glacial 
till. These nearly level to steep soils are on alluvial 
fans, foot slopes, and uplands at elevation of 3,000 to 
4,500 feet. The vegetation is mainly bluebunch wheat- 
grass, Sandberg bluegrass, and ponderosa pine. The 
mean annual precipitation 1s 15 to 18 inches, the mean 
annual air temperature is about 439 F., and the frost- 
free season is 95 to 100 days. 

In representative profile the surface layer is dark 
gray loam about 16 inches thick. The subsoil is gray- 
ish brown gravelly sandy loam about 11 inches thick. 
The upper 18 inches of the substratum is pale brown 
gravelly sandy loam. The lower part is pale brown and 
light yellowish brown gravelly loamy sand that extends 
to 60 inches or more. 

Permeability is moderate to a depth of about 16 
inches and increases to very rapid below. The available 
water capacity is moderate or moderately high. Roots 
penetrate to 60 inches. 

Republic soils are used mainly for range and wood- 
land. Some areas are used for dryland crops. 

Representative profile of Republic loam, 15 to 25 
percent slopes, 60 feet east and 40 feet south of north- 
west corner SEIASE14NWIA sec. 1, T. 31 N., R. 22 Е. 

A1—0 to 16 inches; dark gray (10YR 4/1) loam, 
black (10YR 2/1) when moist; moderate 
fine granular structure; soft, very fri- 
able, slightly sticky, nonplastic; many 
roots; many very fine pores; neutral; 
clear smooth boundary. 

B2—16 to 27 inches; grayish brown (10YR 5/2) 
gravelly sandy loam, very dark grayish 


brown (10YR 3/2) when moist; weak 
fine subangular blocky structure; soft, 
very friable, slightly sticky, nonplastic; 
many roots; many fine pores; 20 percent 
gravel; neutral; clear smooth boundary. 

C1—27 to 40 inches; pale brown (10YR 6/3) 
gravelly sandy loam, brown or dark 
brown (10YR 4/3) when moist; weak 
medium subangular blocky structure; 
soft, very friable, nonsticky, nonplastic ; 
common roots; common fine pores; 20 
percent gravel; neutral; clear smooth 
boundary. 

C2—40 to 47 inches; pale brown (10YR 6/3) 
gravelly loamy sand, brown or dark 
brown (10YR 4/3) when moist; mas- 
Sive; soft, very friable, nonsticky, non- 
plastic; common roots; porous; 20 per- 
cent gravel; neutral; clear smooth bound- 


ary. 
C3—47 to 60 inches; light yellowish brown (10YR 
6/4) gravelly loamy sand, dark yellowish 
brown (10YR 4/4) when moist; single 
grain; loose when dry and moist; common 
roots; porous; 20 percent gravel ; neutral. 

The content of coarse fragments ranges from 5 to 
35 percent throughout the profile. Texture of the А 
horizon ranges from loam to gravelly sandy loam that 
ean be extremely stony in places. 

153—Republic gravelly sandy loam, 3 to 15 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is grav- 
elly sandy loam. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Koepke gravelly silt loam, Molson gravelly silt loam, 
and Mires gravelly loam. 

Runoff is slow to medium, and the hazard of ero- 
sion is slight to moderate, 

This soil is used mainly for range and woodland. 
Some areas are used for dryland erops. Capability unit 
IVe-1 dryland; range site 7; woodland suitability Зо. 

154—Republic gravelly sandy loam, 15 to 25 percent 
slopes. The profile of this soil is similar to the one 
described for the series, but the surface layer is grav- 
elly sandy loam. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Koepke gravelly silt loam, Molson gravelly loam, and 
Mires gravelly sandy loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for range and woodland. 
Capability unit IVe-1 dryland; range site 7; woodland 
suitability 3o. 

155—Republie extremely stony sandy loam, 15 to 
45 percent slopes. The profile of this soll is similar to 
the one described for the series, but the surface layer 
is sandy loam and is 3 to 15 percent stones, Аз much 
as 20 percent of the total acreage of this mapping unit 
is included areas of Molson extremely stony silt loam, 
Mires extremely stony sandy loam, and Havillah ex- 
tremely stony silt loam. Also included are a few small 
areas of Republic gravelly sandy loam. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. : 

This soil is used mainly for range and woodland. 
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Capability unit VIs-3 dryland; range site 7; woodland 
suitability 4x. 

156—Republic loam, 0 to 8 percent slopes. Аз much 
as 15 percent of the total acreage of this mapping unit 
is ineluded areas of Koepke silt loam, Molson silt loam, 
Mires loam, and Haley fine sandy loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for dryland crops. А few 
small areas are in woodland and range. Capability unit 
IIIe-1 dryland; range site 8; woodland suitability 30. 

157—Republic loam, 8 to 15 percent slopes. As 
much as 15 percent of the total acreage of this mapping 
unit is included areas of Koepke silt loam, Molson silt 
loam, Mires gravelly loam, and Haley fine sandy loam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for dryland crops. A few 
areas are used for range and woodland. Capability unit 
IIIe-1 dryland; range site 8; woodland suitability 3o. 

158—Republie loam, 15 to 25 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Koepke silt 
loam, Molson silt loam, Mires gravelly loam, and Haley 
fine sandy loam. . 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for range and woodland. 
Some areas are used for dryland crops. Capability unit 
IVe-1 dryland; range site 8; woodland suitability 30. 

159—Republie loam, 25 to 45 percent slopes. The 
profile of this soil is similar to the one described for 
the series, but the surface layer is 2 or 3 inches thicker. 
As much as 20 percent of the total acreage of this 
mapping unit is included areas of Koepke silt loam, 
Molson silt loam, and Havillah silt loam. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for range and woodland. 
Capability unit VIe-2 dryland; range site 8; woodland 
suitability 8r. 

160—-Republic loam, gravelly substratum, 0 to 8 per- 
cent slopes. The profile of this soil is similar to the one 
described for the series, but the substratum is very 
gravelly sand. As much as 20 percent of the total 
acreage of this mapping unit is included areas of Re- 
public gravelly sandy loam, Koepke silt loam, Molson 
silt loam, and Mires loam. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for dryland crops. A few 
small areas are used for range and woodland. Capa- 
bility unit IITe-1 dryland; range site 8; woodland suit- 
ability 3o. 


Riverwash 


161—Riverwash consists of nearly level bars of re- 
cent coarse sand and gravelly alluvium along perennial 
and intermittent streams. It is flooded when the 
streams overflow and is exposed when the water is 
low. It has a very sparse vegetative cover of brush and 
deciduous trees. 

Riverwash is limited to wildlife habitat. Capability 
unit VIIIw-1 dryland. 


Rock Ошсгор 


162—Rock outcrop occurs throughout a wide area 
in the uplands. It is more than 90 percent igneous, 
either acidie or basic, and sedimentary rock. Less than 
10 percent of the mapping unit is very shallow soil 
material. The vegetation is moss and lichens on the 
outcrops and scattered, scrubby ponderosa pine, and 
aoe wheatgrass on the very shallow soil ma- 
erial. 

Rock outerop is used for wildlife, watershed, and 
recreation. Capability unit VIIIs-1 dryland. 


Skaha Series 


The Skaha series consists of deep, excessively 
drained soils formed in glacial outwash. These nearly 
level to very steep soils are on terraces and terrace 
escarpments at elevations of 700 to 1,500 feet. The 
native vegetation is mainly needleandthread, bluebunch 
wheatgrass, and big sagebrush. The mean annual pre- 
cipitation is 8 to 11 inches, the mean annual air tem- 
perature is about 499 F., and the frost-free season is 
145 to 178 days. 

In a representative profile the surface layer is gray- 
ish brown gravelly loamy sand about 7 inches thick. 
The underlying material, to à depth of 23 inches, is 
brown and yellowish brown gravelly loamy sand. Be- 
neath this is multicolored very gravelly coarse sand 
that extends to 60 inches or more. 

Permeability is rapid to a depth of about 23 inches 
and very rapid below. The available water capacity is 
low. Roots penetrate to 60 inches or more. 

Skaha soils are used mainly for irrigated orchards, 
hay, pasture, and range. 

Representative profile of Skaha gravelly loamy sand, 
0 to 15 percent slopes, in cultivated area 310 feet west 
and 110 feet south of northeast corner sec. 35, T. 39 
N., R. 27 E. 

Ар—0 to 7 inches; grayish brown (10YR 5/2) 
gravelly loamy sand, very dark grayish 
brown (10YR 3/2) when moist; single 
grain; loose when dry and moist; com- 
mon roots; porous; 25 percent gravel; 
neutral; clear smooth boundary. 

C1—7 to 13 inches; brown (10YR 5/8) gravelly 
loamy sand, dark brown (10YR 3/8) 
when moist; single grain; loose when 
dry or moist; common roots; porous; 80 
percent gravel; neutral; abrupt smooth 


boundary. 

C2—13 to 28 inches; yellowish brown (10YR 5/4) 
gravelly loamy sand, dark yellowish 
brown (10YR 3/4) when moist; single 
grain; loose when dry and moist; few 
roots; porous; 35 percent gravel; neu- 
tral; abrupt wavy boundary. 

ПС8—28 to 60 inches; multicolored very gravelly 
coarse sand. 

Depth to the very gravelly coarse sand ranges from 
18 to 88 inches. The gravel content of the A horizon 
ranges from 5 to 35 percent. Gravel content of the IIC 
horizon ranges from 35 to 60 percent by weighted 
average. | 

163—Skaha loamy sand, 0 to 8 percent slopes. The 
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profile of this soil is similar to the one described for 
the series, but the surface layer is not gravelly. As 
much as 20 percent of the total acreage of the mapping 
unit is included areas of Ewall loamy fine sand and 
Aeneas fine sandy loam. 

Runoff is very slow, and the hazard of erosion is 
none to slight. The hazard of soil blowing is high. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Capability unit VIe-2 dryland, 
ТУе-1 irrigated; orchard group 3; range site 1. 

164—Skaha gravelly loamy sand, 0 to 15 percent 
slopes. This soil has the profile described as representa- 
tive of the series. As much as 20 percent of the total 
acreage of this mapping unit is included areas of Ewall 
loamy fine sand, Aeneas fine sandy loam, and Pogue 
gravelly fine sandy loam. 

Runoff is very slow to slow, and the hazard of ero- 
sion is none to slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, and range. Capability unit VIe-2 dryland, 
VIe-1 irrigated; orchard group 3; range site 1. 

l65—Skaha gravelly loamy sand, 15 to 25 percent 
slopes. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Pogue gravelly 
fine sandy loam and Ewall loamy fine sand. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly as range. Capability unit 
Vie—2 dryland; range site 1. 

166—Skaha gravelly loamy sand, 25 to 65 percent 
slopes. As much as 20 percent of the total acreage of 
this mapping unit is included areas of Pogue gravelly 
fine sandy loam and Ewall loamy fine sand. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

This soil is used mainly as range. Capability unit 
УПе-1 dryland; range site 1. 


Springdale Series 


The Springdale series consists of deep, somewhat 
excessively drained soils underlain by very gravelly 
sand. These nearly level to steep soils are on terraces 
and terrace breaks at elevations of 2,000 to 8,500 feet. 
They formed in glacial outwash. The vegetation is 
mainly ponderosa pine, Douglas-fir, pinegrass, and 
Idaho fescue. The mean annual precipitation is 15 to 
18 inches, the mean annual air temperature is 45° F., 
and the frost-free season is 100 to 120 days. 

In a representative profile the surface layer is dark 
gray and dark grayish brown sandy loam about 8 
inehes thick. It is covered with a thin layer of organic 
litter, The underlying material to a depth of 30 inches 
is pale brown gravelly sandy loam. Beneath this to 60 
inches or more it is very gravelly sand. 

Springdale soils have moderately rapid permeability 
to about 30 inches and very rapid below. The available 
water capacity is low or moderate. Roots penetrate to 
60 inches or more. 

Springdale soils are used mainly for irrigated hay, 
dryland crops, and woodland. 

Representative profile of Springdale sandy loam, 0 
to 3 percent slopes, in area of woodland 650 feet south 
of county road about 4,000 feet northwest of junction 
with Children Ranch Road in NWI4SWINEIANW V, 
sec. 81, T. 35 N., R. 21 E. 


O1—1 inch to 0; partially decomposed organic 
litter of pine needles, leaves, twigs, and 
cones. 

А11—0 to 1 inch; dark gray (10YR 4/1) sandy 
loam, black (10YR 2/1) when moist; 
weak thin platy structure; soft, very fri- 
able, nonsticky, nonplastic; many roots; 
many very fine pores; 5 percent gravel; 
neutral; abrupt smooth boundary. 

A12—1 to 8 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(10YR 2/2) when moist; weak medium 
granular structure; soft, very friable, 
nonsticky, nonplastic; many roots; many 
very fine pores; 10 percent gravel; neu- 
tral; abrupt smooth boundary. 

C1—8 to 30 inches; pale brown (10YR 6/8) grav- 
elly sandy loam, brown (10YR 4/3) 
when moist; massive; soft, very friable, 
nonsticky, nonplastic; common roots; 
common very fine pores; 35 percent 
gravel; neutral; clear wavy boundary. 

С2—80 to 60 inches; very gravelly sand; 50 per- 
cent gravel; neutral. : 

Depth to the very gravelly sand ranges from 25 to 
34 inches. The gravel content increases from about 10 
percent in the A horizon to as much as 60 percent in 
the C2 horizon. Texture of the A horizon ranges from 
sandy loam to loam that is extremely stony in places. 

167—Springdale sandy loam, 0 to 3 percent slopes. 
This soil has the profile described as representative of 
the series. As much as 15 percent of the total acreage of 
this mapping unit is included areas of Kartar sandy 
loam, Winthrop gravelly loamy sand, and Owhi gravelly 
fine sandy loam. Also included are a few small areas 
where the surface layer is gravelly. 

Runoff is very slow, and the hazard of erosion is none 
to slight. The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated hay, dryland 
crops, and woodland. Capability unit IVe-2 dryland, 
IVe-1 irrigated; woodland suitability 5f. 

168—Springdale sandy loam, 3 to 8 percent slopes. 
As much as 15 percent of the total acreage of this map- 
ping unit is included areas of Kartar sandy loam, Win- 
throp gravelly loamy sand, and Owhi gravelly fine 
sandy loam. Also included are a few small areas where 
the surface layer is gravelly. 

Runoff is slow, and the hazard of erosion is slight. 
The hazard of soil blowing is moderate. 

This soil is used mainly for irrigated hay, dryland 
crops, and woodland. Capability unit IVe-2 dryland, 
IVe-1 irrigated; woodland suitability 5f. 

169—Springdale sandy loam, 8 to 25 percent slopes. 
As much as 15 percent of the total acreage of this map- 
ping unit is included areas of Kartar sandy loam, 
Winthrop gravelly loamy sand, and Owhi gravelly fine 
sandy loam. Also included are a few small areas where 
the surface layer is gravelly. 

Puno is medium, and the hazard of erosion is mod- 
erate. 

This soil is used mainly for woodland. Capability 
unit VIe-1 dryland; woodland suitability 5f. 

170—Springdale extremely stony sandy loam, 0 to 
25 percent slopes. The profile of this soil is similar to 
the one described for the series, but the surface layer is 
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8 to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Kartar extremely stony sandy loam and Winthrop ex- 
tremely stony loamy sand. Also included are a few areas 
where the surface layer is gravelly. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for woodland. Capability unit 
VIs-1 dryland; woodland suitability 5х. 

171—Springdale extremely stony sandy loam, 25 to 
45 percent slopes. The profile of this soil is similar to 
the one described for the series, but the surface layer 
is 8 to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Kartar extremely stony sandy loam and Winthrop ex- 
tremely stony loamy sand. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for woodland. Capability unit 
VIs-1 dryland; woodland suitability 5x. 


Synarep Series 


The Synarep series consists of deep, moderately well 
drained soils formed in a mantle of volcanic ash and 
caleareous alluvial sediments. These nearly level soils 
are on bottom lands at elevations of 1,500 to 3,000 feet. 
The vegetation is mainly basin wildrye, saltgrass, and 
bluegrass. The mean annual precipitation is 12 to 15 
inches, the mean annual air temperature is 46? F., and 
the frost-free season is 120 to 135 days. 

In a representative profile the surface layer is gray 
silt loam about 8 inches thick. The underlying material 
to a depth of 46 inches is light gray and gray silt loam. 
Beneath this to 60 inches or more it is white sandy loam. 

Permeability is moderate. The available water ca- 
pacity is high. Roots penetrate to 60 inches or more. 
a seasonal high water table is at a depth of 3 to 4 

eet. 

Synarep soils are used mainly for dryland crops and 
range. 

Representative profile of Synarep silt loam in area 
of cropland 660 feet west and 900 feet south of ЕМ, 
corner sec. 34, T. 36 N., R. 27 E. 

Ар—0 to 8 inches; gray (10YR 5/1) silt loam, 
black (10YR 2/1) when moist; massive; 
slightly hard, friable, slightly sticky, 
slightly plastie; common roots; many 
fine and very fine pores; violent effer- 
vescence; moderately alkaline; abrupt 
smooth boundary. 

АС—8 to 33 inches; light gray (10YR 6/1) silt 
loam, very dark gray (10YR 8/1) when 
moist; weak coarse granular structure; 
slightly hard, friable, slightly sticky, 
slightly plastic; common roots; common 
fine and few medium pores; violent effer- 
vescence; moderately alkaline; clear 
smooth boundary. 

C1—233 to 46 inches; gray (N 6/0) silt loam, dark 
gray (N 4/0) when moist; massive; 
slightly hard, friable, sticky, plastic; few 
roots; common fine and few medium 
pores; violent effervescence; moderately 
alkaline; abrupt smooth boundary. 

TIC2—46 to 60 inches; white (2.5Y 8/2) sandy 


loam, light brownish gray (2.5Y 6/2) 
when moist; massive; soft, very friable, 
nonsticky, nonplastic; few roots; few 
fine pores; mildly alkaline. 

This soil is mildly alkaline and moderately alkaline. 
Texture of the A horizon ranges from very fine sandy 
loam to silt loam. The C horizon is commonly stratified 
silt loam, very fine sandy loam, fine sandy loam, or 
sandy loam. In some places there are 2- to 38-inch thick 
lenses of gravelly sand. 

172—Synarep silt loam. This nearly level soil has 
the profile described as representative of the series. 
As much as 15 percent of the total acreage of this map- 
ping unit is included areas of Colville silt loam, Leaven- 
worth silt loam, and Marsh. Also included are a few 
„ез where the underlying material is strongly alka- 

me. 

Runoff is very slow, and the hazard of erosion is 
none to slight. 

This soil is used for dryland crops, mainly hay and 
pasture, and range. It is sometimes flooded during 
runoff in years of high snowfall. Capability unit 
IVw-1 dryland; range site 2. 


Tonasket Series 


The Tonasket series consists of deep, well drained 
soils formed in glacial lake deposits. These nearly level 
to steep soils are on terraces and terrace breaks at 
elevations of 700 to 1,500 feet. The vegetation is 
mainly bluebunch wheatgrass, needleandthread, buck- 
wheat, and big sagebrush. The mean annual precipita- 
tion is 8 to 12 inches, the mean annual air temperature 
is 49° F., and the frost-free season is 145 to 180 days. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 8 inches thick. The subsoil 
is pale brown silt loam about 7 inches thick. The sub- 
stratum is light brownish gray and light gray silt loam 
that extends to 60 inches or more. 

Permeability is moderately slow. The available water 
capacity is high. Roots pentrate to 60 inches or more. 

Tonasket soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, and range. 

Representative profile of Tonasket silt loam, 8 to 8 
percent slopes, in cultivated area NWQ14SWIA4NEM, 
NW}, sec. 14, T. 30 N., В. 24 E. 

Ap—0 to 8 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) when moist; weak medium 
platy structure; soft, very friable, 
slightly sticky, slightly’ plastic; many 
roots; many fine and very fine pores; 
neutral; clear smooth boundary. 

B2—8 to 15 inches; pale brown (10YR 5/3) silt 
loam, brown (10YR 3/3) when moist; 
moderate medium subangular blocky 
structure: slightly hard, friable, slightly 
sticky, slightly plastic; many roots; 
many fine and very fine pores; mildly 
alkaline; clear smooth boundary. 

C1—15 to 28 inches; light brownish gray (10YR 
6/2) silt loam, dark grayish brown 
(10YR 4/2) when moist; massive; 
slightly hard, friable, slightly sticky, 
slightly plastic; many roots; common 
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fine and few medium pores; mildly alka- 
line; abrupt wavy boundary. 

TIC2ca—28 to 41 inches; light gray (2.5Y 7/2) 
silt loam, grayish brown (2.5Y 5/2) 
when moist; massive; slightly hard, fri- 
able, slightly sticky, slightly plastic; 
common roots; common fine and few me- 
dium pores; discontinuous varves or 
plates 14 to 14, inch thick; slightly effer- 
vescent; moderately alkaline; clear 
smooth boundary. : 

ПСЗса—41 to 65 inches; light gray (5Y 7/2) silt 
loam, grayish brown (5Y 5/2) when 
moist; massive; slightly hard, friable, 
slightly sticky, slightly plastic; few 
roots; common fine and few medium 
pores; discontinuous varves or plates 1⁄4 
to 14 inch thick; many thin veins of 
calcium carbonate; strongly effervescent ; 
strongly alkaline. 

Depth to the Cca horizon ranges from 25 to 36 
inches. The A and B horizons range from very fine 
sandy loam to silt loam. In places they are stony. The 
C horizon ranges from very fine sandy loam to silt 
loam but includes strata of fine sand or fine sandy 
loam. 

173—Tonasket silt loam, 0 to 3 percent slopes. As 
much as 15 percent of the total acreage of this map- 
ping unit is included areas of Okanogan loam, Cash- 
mere fine sandy loam, and Ewall loamy fine sand. Also 
included are small areas where the subsoil is silty clay 
loam and areas where calcium carbonate is at a depth 
of more than 36 inches. 

Runoff is very slow, and the hazard of erosion is 
none to slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIc-1 dryland, Пе-1 irrigated; orchard group 1; 
range site 5. 

174—Tonasket silt loam, 3 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. As much as 15 percent of the total acreage of 
this mapping unit is included areas of Okanogan loam, 
Cashmere fine sandy loam, and Ewall loamy fine sand. 
Also included are a few areas where the calicum car- 
bonate is at a depth of more than 36 inches. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIe-2 dryland, IIIe-1 irrigated; orchard group 1; 
range site 5. 

175—Tonasket silt loam, 8 to 15 percent slopes. Аз 
much as 15 percent of the total acreage of this map- 
ping unit is included areas of Cashmere sandy loam, 
Ewall loamy fine sand, and Cashmont sandy loam. Also 
included are a few small areas where the subsoil is 
silty clay loam and areas where calcium carbonate is 
at a depth of more than 36 inches. 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IIIe-2 dryland, IVe-1 irrigated; orchard group 1; 
range site 5. 

176—Tonasket silt loam, 15 to 25 percent slopes. 
Аз much as 10 percent of the total acreage of this 
mapping unit is included areas of Cashmere fine sandy 


loam, Ewall loamy fine sand, and Cashmont sandy 
loam. Also included are a few small areas where the 
caleium carbonate is at a depth of more than 36 
inches. 

Runoff is medium, and the hazard of erosion is 
moderate. 

"This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, and range. Capability unit 
IVe-3 dryland, VIe-1 irrigated; orchard group 1; 
range site 5. 

177—Tonasket silt loam, 25 to 45 percent slopes. 
As much as 10 percent of the total acreage of this 
mapping unit is included areas of Cashmere fine sandy 
loam, Ewall loamy fine sand, and Cashmont sandy 
loam. Also included are a few areas where calcium 
carbonate is at a depth of more than 36 inches and a 
few areas where the surface layer is about 4 inches 
thinner. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for grazing. Capability unit 
VIe-2 dryland; range site 5. 

178—Tonasket extremely stony silt loam, 0 to 45 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 8 
to 15 percent stones. As much as 10 percent of the 
total acreage of this mapping unit is included areas 
of Cashmere fine sandy loam and Cashmont extremely 
stony sandy loam. Also included are a few areas where 
the caleium carbonate is at a depth of more than 86 
inches. 

Runoff is slow to rapid, and the hazard of erosion 
is slight to high. | 

This soil is used mainly for grazing. Capability unit 
VIs-3 dryland; range site 5. 


Vallan Series 


The Vallan series consists of shallow, well drained 
soils underlain by schist and gneiss bedrock. These 
moderately steep to steep soils are on mountainsides, 
ridges, and hilltops at elevations of 2,000 to 3,500 feet. 
They formed in glacial till, a thin mantle of volcanic 
ash, and material weathered from schist and gneiss. 
The vegetation is mainly bluebunch wheatgrass, big 
sagebrush, and scattered ponderosa pine and Douglas- 
fir. The mean annual precipitation is 12 to 16 inches, 
the mean annual air temperature is about 48° F., and 
the frost-free season is 100 to 130 days. 

In a representative profile the surface layer is dark 
brown or brown gravelly silt loam about 4 inches 
thick. The subsoil is dark brown or brown gravelly silt 
loam about 11 inches thick over schist bedrock. 

Permeability is moderate. The available water ca- 
pacity is low. Roots penetrate to bedrock. 
| ‚ып soils are used mainly for grazing and wood- 
and. 

The Vallan soils in this county are mapped only 
with Lithic Xerochrepts. 

Representative profile of Vallan gravelly silt loam, 
400 feet south and 500 feet west of northeast corner 
sec. 3, T. 40 N., R. 26 E. 

А1—0 to 4 inches; dark brown to brown (10YR 
4/3) gravelly silt loam, dark brown 
(10YR 3/3) when moist; weak fine 
granular structure; soft, very friable, 
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slightly sticky, slightly plastic; many 
roots; many very fine and fine pores; 20 
percent gravel; neutral; abrupt smooth 
boundary. 

B2—4 to 15 inches; dark brown to brown (10YR 
4/3) gravelly heavy silt loam, dark 
brown (10YR 3/3) when moist; weak 
medium prismatic structure; soft, very 
friable, slightly sticky, slightly plastic; 
common roots; common very fine and 


fine pores; 20 percent gravel; neutral | 


abrupt smooth boundary. 
R—15 inches; schist. 
Depth to bedrock ranges from 10 to 20 inches. The 
content of coarse fragments ranges from 15 to 25 
percent. 


Wadams Series 


The Wadams series consists of deep, well drained 
soils underlain by cobbly loamy sand. These nearly 
level to very steep soils are on terraces, terrace fronts, 
and mountainous uplands at elevations of 1,500 to 
3,500 feet. They formed in a mantle of volcanic ash 
over glacial till. The vegetation is mainly ponderosa 
pine, bluebunch wheatgrass, Idaho fescue, and bitter- 
brush. The mean annual precipitation is 15 to 18 
inches, the mean annual air temperature is 47° F., and 
the frost-free season is 120 to 150 days. 

In a representative profile the surface layer is gray 
extremely stony sandy loam about 4 inches thick. The 
subsoil is pale brown and light brownish gray gravelly 
sandy loam about 27 inches thick. The substratum is 
light gray cobbly loamy sand that extends to 60 inches 
or more. | 

Permeability is moderately rapid to a depth of about 
81 inches and very rapid below. The available water 
capacity is moderate to moderately high. Roots pene- 
trate to 60 inches or more. 

"Wadams soils are used mainly for irrigated or- 
chards, hay, pasture, dryland crops, woodland, and 
grazed woodland. 

Representative profile of Wadams extremely stony 
sandy loam, 25 to 65 percent slopes, 430 feet west and 
120 feet south of northeast corner МЕМЗЕМ ЗЕМ, 
sec. 80, T. 29 N., R. 23 E. 

01-1 inch to 0; mat of litter, residue from grass 
and shrubs. 

А1—0 to 4 inches; gray (10YR 5/1) extremely 
stony sandy loam, very dark gray (10YR 
3/1) moist; weak fine granular struc- 
ture; soft, very friable, slightly sticky, 
nonplastic; many roots; many very fine 
pores; 30 percent cobblestones, gravel 
and stones; 5 percent pumice gravel; 
neutral; abrupt smooth boundary. 

B21—4 to 23 inches; pale brown (10YR 6/3) 
gravelly sandy loam, dark brown (10YR 
3/3) moist; weak fine subangular blocky 
Structure; soft, very friable, slightly 
sticky, nonplastie; many roots; common 
very fine pores; few stones and cobbles, 
20 percent gravel consisting mostly of 
pumice; neutral; clear smooth boundary. 

В22— 23 to 31 inches; light brownish gray (10YR 


6/2) gravelly sandy loam, dark grayish 
brown (10YR 4/2) moist; weak medium 
prismatic structure; soft, very friable, 
slightly sticky, nonplastic; common 
roots; common very fine pores; 20 per- 
cent gravel, consisting mostly of pumice; 
neutral; clear smooth boundary. 

TIC1—31 to 44 inches; light gray (10YR 7/2) 
cobbly loamy sand, grayish brown 
(10YR 5/2) moist; massive; soft, very 
friable, nonsticky, nonplastic; common 
roots; few fine pores; 25 percent gravel, 
consisting mostly of pumice; 15 percent 
cobbles and stones; neutral; clear smooth 
boundary. 

IIC2—44 to 60 inches; light gray (2.5Y 7/2) 
cobbly loamy sand, grayish brown (2.5Y 
5/2) moist; massive; soft, very friable, 
nonsticky, nonplastic; few roots; porous; 
20 percent gravel, with some pumice; 20 
percent cobbles and stones; neutral. 

Depth to unconformable cobbly and sandy material 
ranges from 24 to 36 inches. The content of gravel- 
size pumice decreases with increasing depth. Texture 
of the À horizon is sandy loam and extremely stony 
sandy loam. Texture of the B horizon ranges from 
sandy loam to gravelly fine sandy loam. The gravel in 
the B horizon is predominantly pumice. Texture of the 
C из is cobbly loamy sand or cobbly loamy fine 
sand. 

179—Wadams sandy loam, 3 to 15 percent slopes, 
The profile of this soil is similar to the one described 
for the series, but the surface layer is not stony. As 
much as 20 percent of the total acreage of this mapping 
unit is included areas of Kartar sandy loam and. 
Dinkelman sandy loam. Also included are à few areas 
where slopes are greater than 15 percent, a few areas 
of soils that are somewhat poorly drained, а few 
areas where slopes are less than 8 percent, and a few 
small areas where the surface layer is gravelly. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. The hazard of soil blowing is 
moderate. | 

This soil is used mainly for irrigated orchards, hay, 
pasture, dryland crops, woodland, and grazed wood- 
land. Capability unit IVe-2 dryland, IVe-1 irrigated; 
orchard -group 7; woodland suitability 4o. 

180— Wadams extremely stony sandy loam, 0 to 25 
percent slopes. As much as 20 percent of the total 
acreage of this mapping unit is included areas of 
Kartar extremely stony sandy loam and Dinkelman 
extremely stony sandy loam. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used mainly for woodland and grazed 
woodland. Capability unit VIs-1 dryland; woodland 
suitability 4x. 

181— Wadams extremely stony sandy loam, 25 to 65 
percent slopes. This soil has the profile described as 
representative of the series. As much as 20 percent of 
the total acreage of this mapping unit is included areas 
of Kartar extremely stony sandy loam and Dinkelman 
extremely stony sandy loam. 

Runoff is rapid to very rapid, and the hazard of 
erosion is high to very high. 
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This soil is used mainly for woodland and grazed 
woodland. Capability unit VIIs-1 dryland; woodland 
suitability 4x. 


Winthrop Series 


The Winthrop series consists of deep, excessively 
drained soils formed in alluvium. These nearly level to 
Steep soils are on terraces and terrace breaks at ele- 
vations of 1,400 to 2,500 feet. The vegetation is mainly 
bluebunch wheatgrass, big sagebrush, bitterbrush, and 
ponderosa pine. The mean annual precipitation is 11 
to 15 inches, the mean annual air temperature is 
46? F., and the frost-free season is 110 to 135 days. 

In a representative profile the surface layer is dark 
grayish brown and grayish brown gravelly loamy sand 
about 18 inches thick, The underlying material to a 
depth of 25 inches is brown gravelly loamy sand. 
Beneath this and extending to a depth of 60 inches it 
is very gravelly sand. 

Permeability is very rapid. The available water ca- 
pacity is low. Roots penetrate to 60 inches or more. 

Winthrop soils are used.mainly for irrigated or- 
chards, hay, pasture, and grazed woodland. 

Representative profile of Winthrop gravelly loamy 
sand, 0 to 15 percent slopes, 100 feet west and 50 feet 
north of southeast corner of NE1⁄4NE1⁄4 sec. 20, T. 
38 N., R. 22 E. 

A11—0 to 5 inches; dark grayish brown (10YR 
4/2) gravelly loamy sand, very dark 
brown (10YR 2/2) when moist; single 
grain; loose when dry and moist; many 
roots; porous; 25 percent gravel; neu- 
tral; abrupt smooth boundary. 

A12— 5 to 13 inches; grayish brown (10YR 5/2) 
gravelly loamy sand, very dark grayish 
brown (10YR 3/2) when moist; single 
grain; loose when dry and moist; many 
roots; porous; 25 percent gravel; neu- 
tral; abrupt smooth boundary. 

C1—13 to 25 inches; brown (10YR 5/3) gravelly 
loamy sand, dark brown (10YR 3/3) 
when moist; single grain; loose when 
dry and moist; common roots; porous; 
35 percent gravel; neutral; abrupt 
smooth boundary. 

IIC2—25 to 60 inches; very gravelly sand; 50 
percent gravel. 

Depth to unconformable very gravelly and sandy 
material is 15 to 33 inches. Gravel content of the А 
horizon ranges from 25 to 85 percent. 'This horizon is 
extremely stony in places. Gravel content of the C 
horizon ranges from 85 to 55 percent. 

182—Winthrop gravelly loamy sand, 0 to 15 percent 
slopes. This soil has the profile described as representa- 
tive of the series. As much as 15 percent of the total 
acreage of this mapping unit is included areas of 
Ewall loamy fine sand and Owhi gravelly fine sandy 
loam. Also included are a few small areas where the 
surface layer is not gravelly and a few areas where 
the surface layer is less than 7 inches thick. 

Runoff is very slow to slow, and the hazard of 
erosion is none to slight. 

This soil is used mainly for irrigated orchards, hay, 
and pasture. Some areas are used for grazed woodland. 


Capability unit VIe-2 dryland, IVs-1 irrigated; or- 
chard group 3; woodland suitability 5s. 

183—Winthrop extremely stony loamy sand, 0 to 45 
percent slopes. The profile of this soil is similar to the 
one described for the series, but the surface layer is 
3 to 15 percent stones. As much as 15 percent of the 
total acreage of this mapping unit is included areas of 
Ewall loamy fine sand, Springdale extremely stony 
sandy loam, and Owhi extremely stony fine sandy loam. 
Also included are a few areas where the surface layer 
is less than 7 inches thick. 

Runoff is very slow to medium, and the hazard of 
erosion is none to moderate. 

This soil is used mainly for grazed woodland. Ca- 
pability unit VIs-3 dryland; woodland suitability 5x. 


Xerofluvents, wet 


184—Xerofluvents, wet, are deep, somewhat poorly 
drained soils that formed in alluvium. These nearly 
level soils are on stream terraces and bottom lands at 
elevations of 1,500 to 4,000 feet. The vegetation is 
mainly Canada bluegrass, sedges, rushes, and inter- 
mittent groves of aspen, cottonwood, and conifers. The 
mean annual precipitation is 12 to 20 inches, the mean 
annual air temperature is 42 to 479 F., and the frost- 
free season is 90 to 130 days. 

Typically these soils are stratified erratically but a 
representative profile has а dark grayish brown fine 
sandy loam surface layer about 8 inches thick. The 
underlying material is grayish brown and pale brown 
fine sandy loam to a depth of about 30 inches. Beneath 
this it is light yellowish brown loamy sand and multi- 
colored sand that extends to 60 inches or more. 

Runoff is very slow and the hazard of erosion is 
none to slight. These soils are subject to flooding dur- 
ing the spring runoff period in high snowfall years. 
Depth to a seasonal high water table is 11% to 3 feet. 
Roots penetrate to a depth of 60 inches or more. 

Xerofluvents, wet, are used mainly for native hay 
and pasture. Some areas are used for woodland. Ca- 
pability unit VIw-1 dryland; woodland suitability 2w. 


Use and Management of the Soils 


This part of the survey explains the capability 
classification used by the Soi! Conservation Service and 
describes management of the soils, by capability unit, 
for nonirrigated and irrigated crops grown in the 
Area. Also on the pages that follow is information on 
orchards, yields of the principal сгорз grown in the 
Area, range, wildlife habitat, woodland, and engi- 
neering. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
so used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
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take into consideration possible but unlikely major 
reclamation projects; and does not apply to horti- 
eultural erops or other erops requiring special man- 
agement. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
forest trees, or engineering. 

In the capability system, soils are grouped at three 
levels: the capability class, the subclass, and the unit. 
These levels are described in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The 
numerals indieate progressively greater limitations 
and narrower choices for practical use. 


Class I soils have few limitations that restrict 
their use. (There are none of these soils in 
Okanogan County.) 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class ПТ soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode, but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, 
or wildlife. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop pro- 
duction and restrict their use to recreation, 
wildlife, or water supply, or to esthetic pur- 
poses. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
€, w, 8, or e, to the class numeral, for example, Ile. 
The letter e shows that the main limitation is risk of 
erosion; 20 shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the 
wetness can be partly corrected by artificial drainage) ; 
s shows that the soil is limited mainly because it is 
shallow, droughty, or stony; and e, used in only some 
parts of the United States, shows that the chief limi- 
tation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
e, because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife, or recreation. 


CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak- 
ing many statements about management of soils. 
Capability units are generally designated by adding 
an Arabic numeral to the subclass symbol, for example, 
Ше-1, or IVe-3. Thus, in one symbol, the Roman, 
numeral designates the capability class, or degree of 
limitations; the small letter indicates the subclass, or 
kind of limitations, as defined in the foregoing para- 
graph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 

The soil series represented in a capability unit is 
named in the description of the capability unit, but 
this does not mean that all of the soils of a given series 
appear in the unit. To find the names of all of the soils 
in any given capability unit, refer to the “Guide to 
Mapping Units” at the back of this survey. 

On the following pages the capability units in the 
Okanogan County Area are described and suggestions 
for the use and management of the soils are given. 


Nonirrigated soils 


The use and management of nonirrigated soils in 
Okanogan County Area are governed by climate. A 
short growing season and lack of summer precipita- 
tion limit the number of crops. The principal crops are 
wheat and barley for grain and grasses and legumes 
for hay or pasture. 

Improving and maintaining soil tilth and controlling 
erosion and weeds are the basic problems of soil 
management in Okanogan County. A conservation 
cropping system is an effective method of solving 
these problems while providing a favorable economic 
return to the farmer or rancher. 

Stubble mulching, crop residues, minimum tillage, 
cross slope farming, stripcropping, and terracing on 
slopes of less than 18 percent reduce the hazard of 
erosion. Growing alfalfa or grass for hay or pasture 
and crop residues maintain good soil tilth and the 
water intake rate. Occasional deep fall chiseling in 
stubble helps prevent the formation of a tillage pan, 
increases the depth of moisture penetration, and re- 
duces spring runoff and soil erosion from snowmelt. 

Planned waterways should be graded, shaped, 
packed, and seeded to permanent grass cover. 

Grain and hay or pasture crops respond favorably 
to fertilization but applications should be made ac- 
cording to the available moisture, latest recommenda- 
tions for the area, and needs of the crop grown. 


CAPABILITY UNIT IIIe-1 DRYLAND 


This unit consists of deep, well drained and mod- 
erately well drained soils of the Donavan, Havillah, 
Hodgson, Hum, Hunters, Koepke, Molson and Republic 
series. Permeability is moderate to moderately slow, 
and the available water capacity is moderate to high. 
Slopes range from 0 to 20 percent but are mostly less 
than 15 percent. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. The annual 
precipitation is 13 to 21 inches. The frost-free season 
is 95 to 130 days. 
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These soils are used for small grains and alfalfa- 
grass hay. Wheat and barley are the main grain crops. 
À common rotation is grain for 8 to 5 years followed 
by 5 to 10 years of alfalfa. 


CAPABILITY UNIT IIle-2 DRYLAND 


This unit consists of deep, well drained soils of the 
Cashmere, Conconully, Disautel, Nespelem, Newbon, 
Nighthawk, and Tonasket series. Permeability is mod- 
erately rapid to moderately slow. Available water 
capacity is high. Slopes are 0 to 15 percent. Runoff is 
slow to medium, and the hazard of erosion is slight to 
moderate. The annual precipitation is 8 to 15 inches. 
The frost-free season is 120 to 180 days. 

Because of low precipitation, these soils are largely 
seeded to permanent grass for range, but some areas 
are used for hay or small grains. Alfalfa and small 
grains are both grown for hay. Winter wheat is the 
main grain crop. It is grown on а wheat-fallow, alter- 
nate year rotation. 

Because of low precipitation, fertilizer application 
Should be adapted to the precipitation and the available 
water capacity of the soils. 


CAPABILITY UNIT IIIw-1 DRYLAND 


This unit consists of deep, well drained and mod- 
. erately well drained soils of the Boesel, Colville, 
Leavenworth, and Okanogan series. Permeability is 
moderate to moderately slow. Available water capacity 
is moderately high to high. Slopes are 0 to 3 percent. 
Runoff is very slow, and the hazard of erosion is 
slight. Spring overflow or a fluctuating water table, 
or both, are common hazards on soils in this unit. The 
annual precipitation is 8 to 17 inches. The frost-free 
season is 90 to 180 days. 

These soils are used for hay, pasture, and small 
grains, Alfalfa is the main forage crop, and wheat the 
principal grain crop. Levees or dikes are needed for 
flood protection in some areas. Drainage is needed in 
some areas, but suitable outlets are difficult to obtain 
because of the low-lying position of these soils. Fertil- 
izer should be applied carefully and at the proper time. 


CAPABILITY UNIT IIlc-2 DRYLAND 


The soil in this unit is the deep, well drained 
Tonasket silt loam, 0 to 3 percent slopes. Permeability 
is moderately slow, and the available water capacity is 
high. Runoff is very slow, and the hazard of erosion 
is slight. The annual precipitation is 8 to 12 inches. 
The frost-free season is 145 to 180 days. 

Because of low precipitation, this soil is largely 
seeded to permanent grass. Some areas are used for 
hay or small grains on a grain-fallow alternate year 
rotation. Alfalfa or small grains are used for hay. 
Winter wheat is the main grain crop. Because of low 
precipitation, fertilizer application should be carefully 
adapted to the precipitation and the available water 
capacity of the soil. 


CAPABILITY UNIT 1Ve-1 DRYLAND 


This unit consists of deep, well drained soils of the 
Havillah, Hunters, Koepke, Mires, Molson, and Re- 
publie series. Permeability is moderately slow to mod- 
erately rapid. Available water capacity is low to high. 
Slopes range from 0 to 25 percent but are mostly more 


than 8 percent. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate. The annual 
precipitation is 14 to 18 inches. The frost-free season 
is 90 to 130 days. 

These soils are used for hay, pasture, and small 
grains. Small grains are usually grown for 2 or 8 
years and are followed by 5 to 10 years of alfalfa. 
Alfalfa and grass is the main hay mixture. Wheat and 
barley are the main grain crops. 

Fertilizer application should be adapted to the pre- 
cipitation and the available water capacity of the soils. 


CAPABILITY UNIT IVe~2 DRYLAND 


This unit consists of deep, well drained or somewhat 
excessively drained soils of the Dinkelman, Donavan, 
Karamin, Kartar, Leader, Merkel, Nevine, Springdale, 
and Wadams series. Permeability is rapid, moderately 
rapid, or moderate. Available water capacity is low to 
high. Slopes range from 0 to 25 percent but are mostly 
more than 8 percent. Runoff is very slow to medium, 
and the hazard of erosion is slight to moderate. The 
annual precipitation is 14 to 22 inches. The frost-free 
season is 90 to 150 days. 

These soils are wooded, but small areas have been 
cleared and cultivated in previous years. Most of these 
cleared areas have been either abandoned or seeded to 
hay or pasture. Alfalfa and grass is the main hay 
mixture. Small grains are suitable for 1 or 2 years 
when reestablishing hay or pasture. 


CAPABILITY UNIT IVe-3 DRYLAND 


This unit consists of deep, well drained soils of the 
Aeneas, Cashmere, Cashmont, Conconully, Disautel, 
Haley, Nespelem, Newbon, Nighthawk, Owhi, Pogue, 
and Tonasket series. Permeability is moderately slow, 
moderate, or moderately rapid. Available water ca- 
pacity is moderately high for most of the soils, but the 
Owhi soil has low to moderate available water capacity. 
Slopes range from 0 to 25 percent but are mostly more 
than 8 percent. Runoff is very slow to medium, and 
the hazard of erosion is slight to moderate. The annual 
precipitation is 8 to 15 inches. The frost-free season is 
120 to 180 days. 

These soils are mostly seeded to permanent grass, 
but some of the areas are used for hay. Alfalfa and 
grass is a suitable hay mixture. A common rotation is 
small grain fallow for 6 years followed by 4 years of 
alfalfa and grass. Winter wheat is the main small 
grain. 

Because of the low rainfall, fertilizer application 
must be carefully adapted to the precipitation and the 
available water capacity of these soils. 


CAPABILITY UNIT 1Vw-1 DRYLAND 


This unit consists of deep, somewhat poorly drained 
and moderately well drained soils of the Colville and 
Synarep series. Permeability is moderate or moder- 
ately slow. Available water capacity is high. Slopes are 
0 to 3 percent. Runoff is very slow, and the hazard of 
erosion is slight. Spring overflow is a hazard. The 
annual precipitation is 11 to 15 inches. The frost-free 
season is 120 to 135 days. 

These soils are used for hay, pasture, and crops such 
as barley. Crops should be tolerant to wetness and to 
salt accumulations. 
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Levees or dikes are needed for flood protection. 
Drainage is needed in some areas but is often difficult 
pee of geographic position and the lack of suitable 
outlets. 

Fertilizer should be applied carefully and at the 
correct time. 


CAPABILITY UNIT VIe-1 DRYLAND 


This unit consists of deep, well drained and some- 
what excessively drained soils of the Dinkelman, Dona- 
van, Kartar, Leader, Molson, Nevine, and Springdale 
series, Permeability is moderate and moderately rapid. 
Available water capacity ranges from moderate to 
high for most of the soils in this unit. The Springdale 
soil, however, has low to moderate available water 
capacity. Slopes range from 8 to 65 percent but are 
mostly more than 25 percent. Runoff is medium to 
very rapid, and the hazard of erosion is moderate to 
very high. The annual precipitation is 14 to 22 inches. 
The frost-free season is 90 to 180 days. 

` The soils in this unit are used mostly for woodland 
and grazing. Reforestation and range seeding are 
praetical where needed. 


CAPABILITY UNIT УІе-2 DRYLAND 


This unit consists of deep, excessively drained to 
well drained soils of the Cashmont, Chesaw, Ewall, 
Haley, Havillah, Hunters, Koepke, Mires, Nespelem, 
Newbon, Owhi, Pogue, Republic, Skaha, Tonasket, and 
Winthrop series. Permeability is very rapid to mod- 
erately slow. Some of these soils have a gravelly sur- 
face. Available water capacity is low to high. Slopes 
range from 0 to 45 percent but are mostly more than 
25 percent. Runoff is slow to rapid, and the hazard of 
erosion is slight to high. The annual precipitation is 
8 to 18 inches. The frost-free season is 95 to 180 days. 

The soils in this unit are used mostly for grazing. 
Where needed, range seeding is practical in high rain- 
fal areas. Seeding can be difficult because of the 
slope, the coarse surface texture, or the low available 
water capacity. 


CAPABILITY UNIT VIw-1 DRYLAND 


This unit consists of deep, somewhat poorly drained 
and poorly drained soils of the Emdent series, and 
Xerofluvents, wet, Permeability is moderate. Avail- 
able water capacity is high or moderately high. Slopes 
are 0 to 3 percent. Runoff is very slow to slow, and the 
hazard of erosion is slight. Overflow is a hazard. The 
annual precipitation is 11 to 20 inches. The frost-free 
season is 90 to 135 days. 

The soils in this unit are mainly used as woodland 
or grazed woodland. Drainage is difficult because the 
soils are on floodplains, and because suitable outlets 
are seldom available. 


CAPABILITY UNIT VIs-1 DRYLAND 


This unit consists of deep, somewhat excessively 
drained and well drained soils of the Dinkelman, Dona- 
van, Havillah, Kartar, Merkel, Nevine, Springdale and 
Wadams series. The surface layer is 8 to 15 percent 
stones. Permeability is moderately slow to moderately 
rapid. Available water capacity is low to high. Slopes 
are 0 to 45 percent. Runoff is slow to rapid, and the 
hazard of erosion is slight to high. Annual precipita- 


tion is 14 to 22 inches. The frost-free season is 90 to 
150 days. 

The soils in this unit are mainly used for woodland 
and grazing. Reforestation is difficult because of sur- 
face stones and, in some areas, steep slopes. 


CAPABILITY UNIT VIs-2 DRYLAND 


The soil in this unit is the deep, moderately well 
drained Nespelem silt loam, alkali, 0 to 3 percent 
slopes. Permeability is slow. Available water capacity 
is high. Runoff is very slow, and the hazard of erosion 
is slight. The annual precipitation is 11 to 14 inches. 
The frost-free season is 120 to 135 days. 

'This soil is used mostly for grazing. Range seeding 
is feasible where needed. Only plant species with mod- 
erate salt tolerance should be seeded. 


CAPABILITY UNIT VIs-3 DRYLAND 

This unit consists of deep, excessively drained and 
well drained soils of the Cashmont, Conconully, 
Disautel, Molson, Newbon, Nighthawk, Owhi, Pogue, 
Republic, Tonasket, and Winthrop series.'Most surface 
layers are 3 to 15 percent stones. Permeability is very 
rapid to moderately slow. Available water capacity is 
low to high. Slopes range from 0 to 45 percent. Runoff 
is slow to rapid, and the hazard of erosion is slight to 
high. The annual precipitation is 8 to 18 inches. The 
frost-free season is 95 to 180 days. 

The soils in this unit are used for grazing. Because 
of surface stones, range seeding is difficult. The avail- 
able water capacity, rapid and very rapid permeability, 
slope, and low precipitation also make range seeding 
difficult on some soils. 


CAPABILITY UNIT VIIe-1 DRYLAND 

This unit consists of deep, excessively drained and 
well drained soils of the Cashmere, Ewall, Newbon, 
and Skaha series. Permeability is moderate or rapid. 
Available water capacity ranges from low to high. 
Slopes range from 0 to 65 percent but are mostly more 
than 25 percent. Runoff is slow to very rapid, and the 
hazard of erosion is slight to very high. The annual 
precipitation is 8 to 15 inches. The frost-free season 
is 130 to 180 days. 

The soils in this unit are used for grazing. Range 
improvement depends mostly on grazing systems, time 
of use, and proper use. Range seeding is a hazard. 


CAPABILITY UNIT VIIs-1 DRYLAND 

This unit consists of deep, somewhat excessively 
drained and well drained soils of the Cashmont, 
Chesaw, Conconully, Dinkelman, Disautel, Donavan, 
Kartar, Merkel, Mires, Molson, Nevine, Nighthawk, 
Owhi, Pogue, and Wadams series. Also included are 
Lithic Xerochrepts in complex units with soils of the 
Cashmont, Conconully, Donavan, Hum, Kartar, Mol- 
son, Nevine, Newbon, Nighthawk, Republic, Vallan, 
and Wadams series. Surface layers of most soils are 
8 to 15 percent stone. Permeability is very rapid to 
moderate. Available water capacity is very low to high. 
Slopes range from 0 to 65 percent but mostly are more 
than 15 percent. Runoff is slow to very rapid, and the 
hazard of erosion is slight to very high. The annual 
precipitation is 8 to 22 inches. The frost-free season 
is 90 to 180. days. 
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The soils in this unit are suited to grazing. Range 
improvement depends mostly on grazing systems, time 
of use, and proper use. Range seeding is impractical, 
because of stones, slopes, low precipitation, or 
droughty soils. 


CAPABILITY UNIT VIIIe-1 DRYLAND 


This unit eonsists of exposed and eroded sediments 
and gravelly till mapped as Badland. Slopes are mostly 
more than 45 percent. Runoff is very rapid, and the 
hazard of erosion is very high. . 

This unit is used mostly by wildlife. 


CAPABILITY UNIT VIIIw-1 DRYLAND 

'This unit consists of very poorly drained and poorly 
drained Marsh, Riverwash sand, and gravel bars along 
rivers and streams. Slopes are 0 to 3 percent. These 
areas are subject to flooding, deposition, and removal 
when streams overflow. The water table is at or near 
the surface most of the time. . 

The unit is used mostly by wildlife. 


CAPABILITY UNIT VIIIs-1 DRYLAND 


This unit consists of Rock outcrop, which is mainly 
vertical escarpments of granite and limestone. Slopes 
are mostly more than 45 percent. | 

This unit is used mostly by wildlife. 


Irrigated soils 


About 15,000 acres of Okanogan County Area is 
irrigated hay and pasture. Less than 1,000 acres is 
irrigated row crops. Management of the approximately 
35,000 acres of irrigated orchards is suggested under 
the heading “Orchard Groups." Most of the water for 
irrigation 1s supplied by perennial streams and storage 
reservoirs. À small amount is obtained from wells. 

Both surface and sprinkler irrigation methods are 
used in Okanogan County. Surface irrigation is suit- 
able on uniformly sloping soils where slopes are 5 
percent or less if the furrows or corrugations are laid 
out with a slope of 2 percent or less. 

Irrigation water management requires a properly 
planned irrigation system. Length of irrigation runs 
and rates of water applieation should be adapted to 
the respective water intake rates, available water 
capacities, and slope percentages of the various soils 
and to the needs of the growing crop. 

Land leveling and smoothing are commonly needed 
to bring irrigated soils to a uniform grade. Growing 
green manure crops, management of crop residues, 
crop rotation, minimum tillage, and tillage at the 
proper moisture content are feasible practices for all 
irrigated soils in Okanogan County. A suitable erop 
rotation for most of the soils is 1 to 2 years of corn 
or other row crop, and 3 to 5 years of hay or pasture. 
Hay and pasture should be reestablished periodically 
to maintain production and quality. 

Fertilizers are commonly used. The application of 
fertilizer should be based on the latest reliable recom- 
mendations for the area and the soil and the needs of 
the crop grown. 


CAPABILITY UNIT He-1 IRRIGATED 
This unit consists of well drained, medium textured 


and moderately coarse textured soils of the Aeneas, 
Cashmere, Cashmont, Owhi, Pogue, and Tonasket 
series, Permeability is moderately slow to moderately 
rapid. Available water capacity is moderate to high 
in most soils in this unit, but in Owhi soils it is low to 
moderate. Slopes are 0 to 3 percent. Runoff is slow, 
and the hazard of water erosion is slight. The hazard 
of soil blowing is moderate for most of the soils, but 
is slight for Tonasket soils. The frost-free season is 
130 to 180 days. 

Soils in this unit are suited to potatoes, sweet corn, 
corn silage, nurseries, small grains, hay, and pasture. 
Alfalfa and orchardgrass are the main legume and 
grass plants grown for hay. The soils are also suited 
to perennial intertilled row crops, such as strawberries 
and cane berries, and to grass for seed production. 

АП but Tonasket soils are fine sandy loams and 
sandy loams that are mainly rapidly permeable. Some 
require frequent light irrigations for seed germina- 
tion and crop establishment. Light applications of 
fertilizers are needed to prevent loss through leaching. 


CAPABILITY UNIT Ilw-1 IRRIGATED 


This unit consists of well drained, medium textured 
soils of the Okanogan series. These soils are subject to 
overflow during the spring runoff period of high snow- 
fall years. Permeability is moderate, and the available 
water capacity is moderately high or high. Slopes are 
0 to 3 percent. Runoff is very slow, and the hazard of 
M is slight. The frost-free season is 145 to 180 

ays. 

The soils in this unit are suited to potatoes, sweet 
corn, silage corn, nurseries, small grains, hay, and 
pasture. Alfalfa and orchardgrass are the main forage 
plants. These soils are also suited to perennial inter- 
tilled row crops, such as strawberries and cane 
berries, and to grass for seed production. 

Levees or dikes are needed to protect these soils 
from spring overflow. 


CAPABILITY UNIT Ille-1 IRRIGATED 


This unit consists of well drained, medium and mod- 
erately coarse textured soils of the Aeneas, Cashmere, 
Cashmont, Conconully, Disautel, Haley, Leader, New- 
bon, Nighthawk, Owhi, Pogue, and Tonasket series. 
Permeability is moderately slow, moderate, or moder- 
ately rapid, and the available water capacity ranges 
from moderate to high for most of the soils. The avail- 
able water capacity in Owhi soils is low to moderate. 
Slopes are 0 to 8 percent but are mostly more than 3 
percent. Runoff is slow to medium, and the hazard of 
erosion is slight. The hazard of soil blowing is mod- 
erate for the soils with fine sandy loam and sandy loam 
surface layers, but is' slight for the other soils. The 
frost-free season is 100 to 180 days. 

The soils are suited to potatoes, sweet corn, silage 
corn, and nurseries where slopes are 5 percent or less. 
Small grains, hay, and pasture are suited to all soils 
in this unit. Alfalfa and orchardgrass are the main 
legume and grass plants for hay or pasture. Perennial 
intertilled row crops, such as strawberries and cane 
berries, and grass for seed production are also suitable 
on soils where slopes are 5 percent or less. 

Surface irrigation is suitable on slopes of 5 percent 
or less, if corrugations and furrows are laid out on a 
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gradient of 2 percent or less. Sprinkler irrigation is 
suitable on all slopes. 


CAPABILITY UNIT Iliw-1 IRRIGATED 


This unit consists of well drained and moderately 
well drained, medium and moderately coarse textured 
soils of the Boesel and Colville series. Some areas are 
subject to overflow. Permeability is moderate or mod- 
erately slow, and the available water capacity ranges 
from moderately high to high. Slopes are 0 to 3 per- 
cent. Runoff is slow, and the hazard of erosion is 
slight, The frost-free season is 100 to 135 days. 

The soils in this unit are suited to grain sorghums, 
corn, silage, small grains, hay, and pasture. Where 
wetness and salt are problems, careful management of 
irrigation water and applications of fertilizer are 
needed. 

Drainage, salt reclamation, and flood protection are 
needed on some soils. Levees and dikes protect these 
soils from overflow. Drainage and salt reclamation are 
difficult because these soils are low lying and lack 
suitable drainage outlets. 


CAPABILITY UNIT IVe-1 IRRIGATED 


This unit eonsists of excessively drained, somewhat 
excessively drained, and well drained, coarse, moder- 
ately coarse, and medium textured soils of the Aeneas, 
Cashmere, Cashmont, Conconully, Dinkelman, Ewall, 
Haley, Kartar, Newbon, Nighthawk, Owhi, Pogue, 
Skaha, Springdale, Tonasket, and Wadams series. 
Permeability ranges from moderate to rapid in most 
of the soils, but is moderately slow in areas of Tonasket 
Soils. Available water capacity ranges from low to 
high. Slopes are 0 to 25 percent but are mainly more 
than 8 percent. Runoff ranges from slow to rapid, and 
the hazard of erosion is slight to moderate. The hazard 
of soil blowing is high for the Ewall and Skaha soils. 
The frost-free season is 100 to 180 days. 

These soils are mainly used for small grains, hay, 
and pasture. A suitable crop rotation is 1 year of small 
grain and 8 to 5 years of hay or pasture. 

The soils are best suited to sprinkler irrigation. 


CAPABILITY UNIT IVw-1 IRRIGATED 


The soil in this unit is à somewhat poorly drained, 
medium textured Colville silt loam. This soil is subject 
to spring overflow. Permeability is moderately slow, 
and the available water capacity is high. Slope is 0 to 
8 percent. Runoff is slow, and the hazard of erosion is 
slight, The frost-free season is 120 to 185 days. 

his soil is best suited to hay and pasture. Grain 
sorghums, silage corn, and small grains are suited to 
ү 2 where drainage and flood protection are pro- 
vided. 

Drainage and flood protection are needed and in 
some areas salt reclamation. Levees and dikes are 
feasible protection from flooding, but the lack of suit- 
able outlets makes drainage and salt reclamation diffi- 
cult. Because of the wetness and the salts, very careful 
T management and fertilizer applications are 
needed. 


CAPABILITY UNIT IVs-1 IRRIGATED 


The soil in this unit is the excessively drained, 
coarse textured Winthrop gravelly loamy sand, 0 to 


15 percent slopes. Permeability is very rapid, and the 
available water capacity is low. Runoff is very slow to 
slow, and the hazard of erosion is slight. The frost- 
free season is 100 to 150 days. 

The soil in this unit is suited to small grains, hay, 
and pasture. Small grain is used as a cleanup crop 
before reestablishing hay and pasture seedings. Culti- 
vation should be limited to 1 or 2 years when reestab- 
lishing hay or pasture. 

The soil is best suited to sprinkler irrigation. Fre- 
quent light irrigations are needed because of the low 
available water capacity. Light and timely fertilizer 
applications are needed to prevent loss through leach- 
ing. 


CAPABILITY UNIT Yle-1 IRRIGATED 


This unit consists of excessively drained and well 
drained, coarse, moderately coarse, and medium tex- 
tured soils of the Cashmere, Cashmont, Ewall, New- 
bon, Nighthawk, Owhi, Pogue, Skaha, and Tonasket 
series. Permeability is moderate to rapid for most of 
the soils in this unit but is moderately slow in areas 
of Tonasket soil. Available water capacity ranges from 
low to high. Slopes are 0 to 25 percent but are mostly 
15 to 25 percent. Runoff is slow to rapid, and the 
hazard of erosion is slight to moderate. The hazard of 
soil blowing is high for the Ewall soil. The frost-free 
season is 180 to 180 days. 

The soils in this unit are suited to hay and pasture. 
Alfalfa and orchardgrass are the main forage plants. 

These soils are suited to sprinkler irrigation. 


CAPABILITY UNIT VIs-1 IRRIGATED 


This unit consists of well drained, moderately coarse 
textured soils of the Cashmont, Owhi, and Pogue 
series. The surface layer is 3 to 15 percent stones. 
Permeability is moderately rapid, and the available 
water capacity is low to moderately high. Slopes are 0 
to 25 percent. The runoff is slow to rapid, and the 
hazard of erosion is slight to moderate. The frost-free 
season is 130 to 180 days. 

The soils are suited to pasture. Alfalfa and orchard- 
grass are the main legume plants. 

These soils are suited to sprinkler irrigation. Sur- 
face stones make seedbed preparation and tillage 
operations difficult. Removal of excessive surface 
stones is needed in some areas. 


Orchard Groups 


The soils used for orchard crops in Okanogan County 
Area are placed into seven orchard groups. Suitable 
orchard crops are apples, pears, peaches, apricots, and 
cherries. The soils in each group require about the 
same kind of management. 

The most desirable soil reaction for orchards ranges 
from pH 6.0 to 7.0. Lime should be added to the soil 
if the pH is less than 5.5, and ammonium sulfate or 
ferrous ammonium sulfate should be added if the pH 
is more than about 7.5. The amount and frequency of 
applications of fertilizers and soil amendments should 
follow the recommendations of State and other local 
agricultural authorities. 

Orchard cover crops are effective in reducing water 
losses from runoff, improving soil structure and tilth, 
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inereasing soil organie matter, and preventing losses 
from erosion, Perennial cover crops commonly grown 
are creeping red fescue and orchardgrass. Volunteer 
grasses, such as quackgrass, Kentucky bluegrass, and 
redtop, provide suitable protection on soils where 
Slopes are 15 percent or less and where abundant 
water and a seed source are available. 

Sprinkler irrigation is suitable on all soils where 
slopes are 0 to 25 percent and is essential on coarse 
textured soils, extremely stony soils, and on soils where 
slopes are greater than 5 percent. Surface irrigation 
is suitable where slopes are 0 to 5 percent. Rotobeating 
and mowing are suitable practices in leaving crop 
residue on the surface. Soils that could have toxic 
levels of arsenie should be tested before they are re- 
planted to orchards. 

Following is a brief description of the soils in each 
orchard group and the major needs of management. 

Orchard. group 1 consists of well drained, medium 
textured and moderately coarse textured soils of the 
Cashmere, Cashmont, Nighthawk, Okanogan, and 
Tonasket series. Soil depth is greater than 40 inches. 
Slopes range from 0 to 25 percent, but most are less 
than 15 percent. Elevations are 700 to 2,500 feet. The 
frost-free season is 145 to 180 days. 

The available water capacity is moderately high to 
high, and permeability is moderately slow to moder- 
ately rapid. Runoff is very slow to medium, and the 
hazard of erosion is slight to moderate. 

On mature orchards, 5 to 8.5 inches of water should 
be applied every 2 to 3 weeks during the growing 
season. 

Orchard. growp 2 consists of well drained, moder- 
ately coarse textured soils of the Aeneas and Pogue 
series, Depth to coarse textures is 20 to 40 inches. 
Slopes range from 0 to 25 percent, but most are less 
than 15 percent. Elevations are 700 to 1,800 feet. The 
frost-free season is 145 to 180 days. 

The available water capacity is moderate to mod- 
erately high, and permeability is moderately rapid. 
Runoff is very slow to medium, and the hazard of 
erosion is slight to moderate. 

On mature orchards, 3 to 4 inches of water should 
be applied every 5 to 8 days during the growing season. 

Orchard group 3 consists of excessively drained, 
coarse textured soils of the Ewall, Skaha, and Win- 
throp series. Slopes range from 0 to 25 percent, but 
most are less than 15 percent. Elevations are 700 to 
2,500 feet. The frost-free season is 110 to 180 days. 

The available water capacity is low to moderate, 
and permeability is rapid to very rapid. Runoff is very 
slow to slow, and the water erosion hazard is slight. 
The hazard of soil blowing is high on soils with non- 
gravelly surface layers. 

On mature orchards, 2 to 4 inches of water should 
be applied every 3 to 8 days during the growing season. 

Orchard group 4 consists of well drained, medium 
and moderately coarse textured soils of the Conconully, 
Disautel, and Newbon series. Slopes range from 0 to 
25 percent, but most are less than 15 percent. Eleva- 
tions are 1,500 to 3,000 feet. The frost-free season is 
130 to 150 days. 

The available water capacity is moderately high to 
high, and permeability is moderate. Runoff is slow to 


б апа the hazard of erosion is slight to mod- 
erate. 

On mature orchards, 6 to 8 inches of water should 
be applied every 2 to 3 weeks during the growing 
season. 

Orchard group 5 consists of well drained, moderately 
coarse textured soils of the Haley and Owhi series. 
Depth to coarse textures is 20 to 40 inches. Slopes 
range from 0 to 25 percent, but most are less than 8. 
percent. Elevations are 1,400 to 3,000 feet. The frost- 
free season is 180 to 150 days. 

The available water capacity is low to moderately 
high, and permeability is moderately rapid. Runoff is 
very slow to medium, and the hazard of erosion is 
slight to moderate.. 

On mature orchards, 2.5 to 4 inches of water should 
be applied every 5 to 9 days during the growing 
season. 

Orchard group 6 consists of well drained, moderately 
coarse textured soils of the Cashmont, Owhi, and 
Pogue series. Coarse fragments are on the surface and 
throughout the soil. Slopes are 0 to 25 percent. Eleva- 
tions are 700 to 8,000 feet. The frost-free season is 180 
to 180 days. 

.The available water capacity is low to moderately 
high, and permeability is moderately rapid to very 
rapid. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

On mature orchards, 3 to 6 inches of water should 
be applied every 5 to 14 days during the growing 
Season. 

Orchard. group ? consists of well drained and some- 
what excessively drained, moderately coarse textured 
and medium textured soils of the Boesel, Dinkelman, 
Kartar, Leader, and Wadams series. Slopes range from 
0 to 25 percent, but most are less than 15 percent. 
Elevations are 1,400 to 3,500 feet. The frost-free sea- 
son is 100 to 150 days. These soils are marginal and 
submarginal for fruit production. There are isolated 
areas with desirable climatie conditions. 

The available water capacity is moderate to high, 
and permeability is moderately slow to moderately 
rapid. Runoff is very slow to medium, and the hazard 
of erosion is slight to moderate. 

On mature orchards, 6 to 9 inches of water should 
be applied every 2 to 3 weeks during the growing 
Season. 


Estimated Yields 


The per aere average estimated yields that can be 
expected of the principal erops under a high level of 
management are listed in table 2. Yields may be higher 
or lower than those listed because of seasonal varia- 
tions in rainfall and other climatic factors in any 
given year. Absence of a yield estimate indicates that 
à crop is not suited to or is not commonly grown on 
the soil, or that irrigation of a given crop is not com- 
monly practiced on the soil. 

The estimated yields are based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
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TABLE 2.—Yields per acre of crops and pasture 


[Yields in columns N are for nonirrigated soils; those in columns I are for irrigated soils. All yields were estimated for a high 
level of management in 1971. Absence of a yield figure indicates the crop is seldom grown or is not suited 
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TABLE 2.—Yields per acre of crops and pasture—Continued 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil name and 


Wheat, winter 
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1 Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five 


Sheep, or five goats) for a period of 30 days. 


by many farmers in the county are assumed in esti- 
mating the yields. À few farmers may be using more 
advanced practices and are obtaining average yields 
higher than those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends оп the kind of soil 
and the crop. This management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate, tillage practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium and trace elements of each crop; 
effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting erops with the small- 
est possible loss; and timeliness of all fieldwork. 

For yields of irrigated crops it is assumed that the 
irrigation system is adapted to the soils and to the 
crop grown; that good quality irrigation water is uni- 
formly applied in proper amounts as needed ; and that 
tillage is kept to a minimum. 

Crops other than those shown in table 2 are grown 
in the survey area, but because their acreage is small, 
estimated yields for these crops are not given. The 
Soil Conservation Service and the Cooperative Ex- 
tension Service can provide information about the 
productivity and detailed management concerns for all 
soils and crops grown in the area. 


Range? 


Approximately 71 percent, or 620,000 acres, in the 
Okanogan County Area is used for range. Range soils 
are nearly level to strongly sloping and steep, and in 
places are associated with Rock outcrop. Rangeland 
dominates the terrain between elevations of 700 and 
5,000 feet. 

To manage rangeland properly, the operator should 
know not only the different kinds of soil on his range, 
but also the present and potential plants each is 
capable of growing. Soils having the capacity to pro- 
duce the same kinds, amounts, and proportions of 
range plants are grouped together into range sites. 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its potential 
to produce a charaeteristie natural plant community. 
It is the product of all environmental factors responsi- 
ble for its development, including soil, climate, and 
vegetation. 

The potential or climax vegetation of a range site is 
the native plant community best adapted to its particu- 
lar environmental characteristics. These plant com- 
munities are relatively stable and are in dynamic 
equilibrium with the environment. 

Abnormal disturbances, such as overuse by livestock, 
excessive burning, or plowing, result in changes in the 
climax plant community. Complete destruction of the 
community could result if disturbance is drastic 


* By, HARMON HODGKINSON, range conservationist, Soil Con- 
servation Service. 
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enough. If the range site is not deteriorated signifi- 
cantly by water erosion or soil blowing, secondary 
plant succession progresses in the direction of the 
natural potential, or climax, plant community for the 
site. 

Range conservationists and soil scientists work as a 
team to determine the natural potential plant com- 
munities for individual soil units and group soils into 
range sites. 

Range condition is the present state of the vegetation 
or plant community on a range site, as related to the 
climax plant community for the site. Determining the 
range condition provides an index of the changes that 
have taken place in the plant cover. When the potential 
plant community for a site is known, the present 
condition can be determined. This provides a basis for 
predicting the nature and direction of plant community 
changes to be expected from management and treat- 
ment measures. . 

When changes occur in the climax plant community, 
because of a particular kind of use or disturbance, 
some plant species increase and others decrease. How 
a plant reacts to grazing depends on the kind of 
grazing animal, the season of use, and the degree to 
which plant tissue is removed. By comparing the com- 
position of the present condition to the climax plant 
community, it is possible to see how some individual 
species have increased while others have decreased. 
Plants that are not part of the climax community but 
appear on a deteriorated site are called invaders. 

The composition of both the elimax and the present 
plant community together with other range site in- 
formation, provides the interpretative basis for se- 
lecting management objectives, designing grazing 
systems, managing for wildlife, determining recreation 
potentials, and evaluating hydrologic conditions. 

The management objectives are increasing desirable 
plants and restoring rangeland to as near climax con- 
dition as is reasonably feasible. At times, management 
objectives may be to create or maintain plant com- 
munities somewhat removed from a climax community 
to fit specific needs in the grazing program or to pro- 
vide for wildlife habitat or for other benefits. All 
management objectives must be compatible with con- 
servation objectives, such as providing for plant com- 
munities that will protect and improve the soil and 
water resources, while meeting the desires and needs 
of the operator. 

In the following pages, the range sites of Okanogan 
County are described, and the major climax plants 
and principal invaders on the sites are named. An 
estimate of the potential total annual production of 
air-dry vegetation for each site when it is in excellent 
condition is also given. The soils in each site can be 
determined by referring to the “Guide to Mapping 
Units” at the back of this soil survey. 


RANGE SITE 1 


This site is adjacent to or near the Okanogan and 
Columbia Rivers, dominantly south of Okanogan and 
between Omak and Tonasket. The soils are coarse 
textured, excessively drained, and nearly level to steep. 
Slopes are 0 to 65 percent. Annual precipitation, most 
of which is in winter, is 8 to 11 inches. Summers are 


hot and dry. The most favorable growing period for 
plants is between March 15 and May 81. 

ae are approximately 16,000 acres in this range 
site. 

The potential vegetation is predominantly needle- 
andthread, smaller amounts of other grasses, and 
minor amounts of forbs. Scattered shrubs are bitter- 
brush, big sagebrush, and rabbitbrush. 

The approximate species composition by air dry 
weight of the potential plant community is 80 percent 
needleandthread, 5 percent bluebunch wheatgrass, 3 
percent bitterbrush, 2 percent snow eriogonum, 5 per- 
cent Indian ricegrass and Sandberg bluegrass, 3 per- 
cent fleabane, balsamroot, phlox, and hawksbeard, and 
2 percent big sagebrush and rabbitbrush. 

Needleandthread, Indian ricegrass, bluebunch wheat- 
grass, and bitterbrush decrease under grazing abuse 
or fire. Less palatable plants, such as buckwheat, phlox, 
big sagebrush and rabbitbrush, increase. Under con- 
tinued abuse annual brome, annual fescue, Russian- 
thistle, tarweed, prickly lettuce, and mustard become 
abundant. 

When this site is in excellent condition, the total 
annual production ranges from 800 pounds per acre 
in favorable years to 450 pounds in unfavorable years. 

This site is subject to soil blowing and trampling 
by grazing animals during the dry season. It is best 
suited to late fall and winter grazing. Brush control 
and seeding are generally not feasible. 


RANGE SITE 2 


This site is on lowlands. The soils are deep, mod- 
erately well drained, medium textured, and nearly 
level to sloping. They are moderately to strongly alka- 
line. Slopes are 0 to 8 percent. Annual precipitation, 
most of which is in winter, ranges from 11 to 15 
inches. Summers are hot and dry. The favorable grow- 
ing period for native plants is between May 1 and 
July 15. 

e are approximately 6,500 acres in this range 
site. 

The climax vegetation is predominantly basin wild- 
rye, smaller amounts of saltgrass, alkali cordgrass, 
alkali bluegrass, sedges, and rushes and limited 
amounts of forbs such as bassia, mustard, salsify, and 
cinquefoil. 

The approximate species composition by air dry 
weight of the potential plant community is 45 percent 
basin wildrye, 15 percent saltgrass, 10 percent alkali 
cordgrass, 8 percent rush, 7 percent sedge, 5 percent 
alkali bluegrass, and 10 percent bassia, mustard, sal- 
Sify, and cinquefoil. 

Basin wildrye and alkali bluegrass decrease under 
grazing abuse. Saltgrass, sedge, rush, and alkali cord- 
grass increase. Continued abuse results in the increase 
of weeds, such as bassia, mustard, thistle, and yarrow. 

When this site is in excellent condition, the total 
annual production ranges from 4,000 pounds per acre 
in favorable years to 2,000 pounds in unfavorable 
years. 

When the site is in poor condition, seeding an alkali 
tolerant grass into a well prepared seedbed is feasible. 
Water erosion and flooding are hazards. 

This site is best suited to summer and fall grazing. 
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RANGE SITE 3 


This site is on till plains and outwash terraces. The 
soils are nearly level to steep, very deep and moder- 
ately deep, well drained and somewhat excessively 
drained, and moderately coarse textured. In places 
they have a large amount of gravel in the profile and 


gravel and stones in the surface layer. Slopes are 0. 


to 65 percent. Annual precipitation, most of which is 
in winter, ranges from 8 to 12 inches. Summers are 
hot and dry. The most favorable growing period is 
from March 15 to June 1. 

There are approximately 88,500 acres in this range 
site. 

The climax vegetation is predominantly bluebunch 
wheatgrass and smaller amounts of needleandthread 
and Sandberg bluegrass. Also on this site are numer- 
ous forbs, such as balsamroot, fleabane, hawksbeard, 
wild buckwheat, phlox, and biseuitroot, and smaller 
amounts of bitterbrush, big sagebrush, threetip sage- 
brush, rabbitbrush, and fringed sagebrush. 

The approximate species composition by air dry 
weight of the potential plant community is 65 percent 
bluebunch wheatgrass, 15 percent needleandthread, 4 
percent Sandberg bluegrass, 3 percent arrowleaf 
balsamroot, 2 percent each of fleabane, phlox, big sage- 
brush, bitterbrush, and 5 percent hawksbeard, wild 
buckwheat, and biscuitroot. 

Bluebunch wheatgrass decreases under grazing or 
other abuse. Needleandthread, Sandberg bluegrass, 
wild buckwheat, biscuitroot, yarrow, fringed sage- 
brush, and rabbitbrush increase. Continued abuse re- 
sults in the eventual domination by cheatgrass, 
threeawn, annual plantain, and bushy species. Big 
sagebrush and bitterbrush are killed by fire. Rabbit- 
brush and threetip sagebrush increase. 

When this site is in excellent condition, the total 
annual production ranges from 1,000 pounds per acre 
in favorable years to 400 pounds in unfavorable years. 

This site is susceptible to trampling and soil blowing 
when the surface is dry. Water erosion may occur if 
plant cover is greatly reduced. Seeding and brush 
control are feasible when needed on all soils except 
soils with excessive slopes or with many stones. 

This site is best suited to fall, winter, and spring 
grazing. 


RANGE SITE 4 


The soils of this range site are well drained, mod-. 


erately coarse textured and medium textured, deep and 
moderately deep, and very gravelly, cobbly, or ex- 
tremely stony. Large areas are associated with Rock 
outcrop and shallow: soils. Slopes are 0 to 65 percent. 
Annual precipitation, most of which is snow, ranges 
from 8 to 15 inches. Summers are hot and dry. The 
favorable growing period is from April 1 to June 15. 

There are approximately 213,000 acres in this range 
site. 

The climax vegetation is predominantly bluebunch 
wheatgrass and smaller amounts of Thurber needle- 
grass, needleandthread, sand dropseed, and Sandberg 
bluegrass. The forbs are fleabane, biscuitroot, yarrow, 
balsamroot, snow eriogonum, lupine, and others. The 
predominant shrubs are bitterbrush and serviceberry 
and smaller amounts of big sagebrush, threetip sage- 


brush, rabbitbrush, fringed sagebrush, and horsebrush. 
A few scattered ponderosa pines are growing on Con- 
eonully, Disautel, and Newbon soils. 

The approximate species composition by air dry 
weight of the potential plant community is 60 percent 
bluebunch wheatgrass, 5 percent each of Thurber 
needlegrass, needleandthread, Sandberg bluegrass, and 
sand dropseed, 10 percent balsamroot, lupine, yarrow, 
snow eriogonum, fleabane, and biscuitroot, and 10 per- 
cent fringed sagebrush, big sagebrush, threetip sage- 
brush, rabbitbrush, and horsebrush. 

Bluebunch wheatgrass decreases under abuse. It is 
replaced by needleandthread, Thurber needlegrass, 
sand dropseed, balsamroot, snow eriogonum, annual 
plantain, big sagebrush, and rabbitbrush. As abuse 
continues, these plants are replaced by weeds, such as 
cheatgrass, annual fescue, mustard, pigweed, diffuse 
knapweed, and thistle. 

When the range is in excellent condition, the total 
annual production ranges from 800 pounds per acre 
in favorable years to 400 pounds in unfavorable years. 

This site is subject to water erosion when bare of 
vegetation and litter. Reseeding and brush control if 
needed are feasible on the gentle slopes. In reseeding, 
the deeper soil areas should be selected with care to 
avoid Rock outcrop, stones, and cobbles. 

This site is best suited to spring and fall grazing. 


RANGE SITE 5 


The soils of this site are well drained, deep, and 
moderately coarse textured and medium textured. In 
places gravel and stones are in the surface layer. 
Underlying materials are gravelly, sandy, or lacustrine 
sediments. Slopes are 0 to 65 percent. Annual precipi- 
tation, most of which is snow, ranges from 8 to 16 
inches. Summers are hot and dry. The favorable grow- 
ing period for native plants is between April 1 and 
June 30. 

a are approximately 148,300 acres in this range 
site. 

The climax vegetation is predominantly bluebunch 
wheatgrass and Idaho fescue and large amounts of 
Columbia needlegrass, needleandthread, prairie june- 
grass, and other grasses. Numerous forbs, such as 
balsamroot, lupine, yarrow, wild buckwheat, fleabane, 
and stoneseed, grow on this site. There is also scattered 
bitterbrush, currant, big sagebrush, threetip sage- 
brush, and rabbitbrush. 

The approximate species composition by air dry 
weight of the potential plant community is 65 percent 
bluebuneh wheatgrass, 15 percent Idaho fescue, 3 per- 
cent each of Sandberg bluegrass and big sagebrush, 
2 percent each of threadleaf sedge, lupine, arrowleaf 
balsamroot, fleabane, and threetip sagebrush, and 4 
percent yarrow, wild buckwheat, stoneseed, Helian- 
thella, hawksbeard, and phlox. 

Bluebuneh wheatgrass, Idaho fescue, and prairie 
junegrass decrease under range abuse. Such plants as 
Columbia needlegrass, needleandthread, balsamroot, 
lupine, big sagebrush, threetip sagebrush, and rabbit- 
brush increase. Weeds, such as cheatgrass, threeawn, 
diffuse knapweed, mustard, and thistle, invade if the 
abuse continues. 

When this site is in excellent condition, total annual 
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production ranges from 1,400 pounds per acre in 
favorable years to 600 pounds in unfavorable years. 

When the range is in poor condition, reseeding is 
needed on soils that are relatively free of stones and 
cobbles. А seedbed should be prepared and the seeds 
drilled. Brush control is feasible where needed. Water 
erosion is a hazard when the plant cover is greatly 
reduced. . 

This site is best suited to late spring, early summer, 
and fall grazing. 


RANGE SITE 6 


The soils of this site are well drained, shallow, and 
medium textured. Slopes are 0 to 45 percent. Annual 
precipitation, most of which is snow, ranges from 12 
to 18 inches. Summers are hot and dry. The favorable 
growing period for native plants is between April 15 
and June 30. . 

There are approximately 38,000 acres in this range 
site. 

The climax vegetation is predominantly bluebunch 
wheatgrass and Sandberg bluegrass and some Idaho 
fescue. Forbs are chiefly phlox, snow eriogonum, flea- 
bane, and balsamroot. There are also a small amount 
of big sagebrush and horsebrush. 

The approximate species composition by air dry 
weight of the potential plant community is 65 percent 
bluebunch wheatgrass, 20 percent Sandberg bluegrass, 
5 percent Idaho fescue, 2 percent big sagebrush, 1 
percent horsebrush, 4 percent phlox, snow eriogonum, 
fleabane, biscuitroot, pussytoes, and balsamroot, and 
3 percent shrubs. 

Bluebunch wheatgrass decreases under range abuse. 
It is replaced by Thurber needlegrass, balsamroot, and 
big sagebrush. As abuse continues, these plants are 
replaced by weedy plants, such as cheatgrass, mustard, 
diffuse knapweed, .and thistle. 

When the range is in excellent condition, the total 
annual production ranges from 900 pounds per acre 
in favorable years to 400 pounds in unfavorable years. 

Reseeding is not feasible because of shallow soils, 
rock outcrop, and steep topography. 

This site is best suited to spring and fall grazing. 


RANGE SITE 7 


In this site are well drained and somewhat exces- 
sively drained, deep and shallow, moderately coarse 
textured and medium textured soils that have gravel 
and sand in the profile. Slopes are 9 to 65 percent. 
Annual precipitation, most of which is in winter and 
Spring, ranges from 14 to 18 inches. Summers are 
warm and dry. Some storms occur. The favorable 
growing period for native plants is between May 1 
and June 30. 

There are approximately 12,500 acres in this range 
Site. 

The climax vegetation is predominantly bluebunch 
wheatgrass and Idaho fescue, smaller amounts of 
rough fescue, threadleaf sedge, Sandberg bluegrass, 
and others. Forbs include lupine, cinquefoil, pussytoes, 
wild buckwheat, and hawksbeard. There is also a small 
amount of rose, snowberry, rabbitbrush, and currant. 

The approximate species composition by air dry 
weight of the potential plant community is 65 percent 
bluebuneh wheatgrass, 15 percent Idaho fescue, 5 per- 


cent rough fescue, 2 percent each of the arrowleaf 
balsamroot, lupine, and rose, 1 percent snowberry, 8 
percent Sandberg bluegrass, prairie junegrass, and 
Columbia needlegrass, 3 percent rabbitbrush and 
currant, and 2 percent cinquefoil, pussytoes, wild 

рй, yarrow, stoneseed, hawksbeard, and straw- 
erry. 

Bluebunch wheatgrass, Idaho feseue, and rough 
fescue decrease under range abuse, Less desirable 
plants, such as Columbia needlegrass, Sandberg blue- 
grass, lupine, yarrow, ninebark, and rabbitbrush, in- 
crease. Continued abuse eliminates the climax species, 
and weedy plants, such as cheatgrass, mustard, thistle, 
and knapweed, invade the site. 

When the range is in excellent condition, the total 
annual yield ranges from 1,200 pounds per acre in 
favorable years to 600 pounds in unfavorable years. 

Reseeding if needed is feasible on the gently sloping 
Soils. A seedbed should be prepared and seeds drilled 
where possible. In areas too stony to till, the seed can 
be broadcast. 

This site is best suited to summer and fall grazing. 


RANGE SITE 8 


In this site are well drained, medium textured, deep 
and very deep soils that have an ash mantle and 
formed in glacial till and outwash. On most of the 
site the soils are extremely stony or are associated 
with Rock outerop. Slopes are 0 to 45 percent. Annual 
precipitation, most of which is in winter and Spring, 
ranges from 14 to 18 inches. The favorable growing 
period for native plants is between May 1 and J uly 15. 
Summers are warm and dry. Some storms occur. 

Ра are approximately 97,200 acres in this range 
site. 

The climax vegetation is dominated by about equal 
amounts of bluebunch wheatgrass and Idaho fescue 
and smaller amounts of prairie junegrass, mountain 
brome, and threadleaf sedge. Forbs include lupine, 
fleabane, penstemon, pussytoes, balsamroot, stoneseed, 
strawberry, and hawksbeard. Threetip sagebrush, 
rose, snowberry, shrubby einquefoil, and rabbitbrush 
also grow on this site. 

The approximate species composition by air dry 
weight of the potential plant community is 35 percent 
bluebuneh wheatgrass, 30 percent Idaho fescue, 7 per- 
cent rough fescue, 3 percent lupine, 2 percent each of 
Wyeth buckwheat and geranium, 10 percent prairie 
junegrass, mountain brome, and Columbia needle- 
grass, 6 percent fleabane, penstemon, pussytoes, 
balsamroot, stoneseed, hawksbeard, and yarrow, and 
5. percent threetip sagebrush, гове, snowberry, 
shrubby cinquefoil, and rabbitbrush. 

Bluebunch wheatgrass, Idaho fescue, and rough 
fescue decrease under range abuse. Less desirable 
plants, such as Sandberg bluegrass, Columbia needle- 
grass, lupine, buckwheat, yarrow and threetip sage- 
brush, increase. Continued abuse eliminates the climax 
species, and seedy plants, such as cheatgrass, mustard, 
thistle, and knapweed, increase. 

When the range is in excellent condition, the total 
annual yield ranges from 2,400 pounds per acre in 
favorable years to 1,000 pounds in unfavorable years. 

1 erosion is a hazard if the plant cover is re- 
moved. 
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When the range is in poor condition, reseeding is 
practical. A seedbed should be prepared, and the seeds 
drilled. In areas too stony or rocky the seed can be 
broadeast. 

This site is best suited to summer and fall grazing. 


Wildlife * 


The Okanogan County Area with its range in cli- 
mate, vegetation, terrain, and abundance of water 
provides abundant wildlife habitat. Originally, deer, 
bear, cougar, porcupine, native grouse, and songbirds 
dominated the timbered slopes and open prairies; 
mountain goats and sheep occupied the rocky cliffs in 
the northwest corner of the Area; and beaver and 
muskrats made homes along the streams. Trout were 
abundant in the cool clear ponds, lakes, and streams. 

With the increase in population and the changing 
cultural practices, the natural habitat has decreased. 
New wildlife species, such as pheasant, gray partridge, 
California quail, and chukars, have been introduced. 
Mountain sheep have been re-introduced. The Oka- 
nogan Valley is still one of the most popular hunting 
and fishing regions of the State, but good management 
is needed to retain and improve wildlife habitat. 

Wildlife populations depend on the availability of 
food, cover, and water in suitable combinations. Suc- 
cessful management depends on the ability of the soil 
to produce the plants needed for the desired wildlife. 

Soil properties that affect wildlife habitat are thick- 
ness of soil useful to crops, surface texture, available 
water capacity, wetness, surface stoniness or rockiness, 
flood hazard, and slope. The climate, use of the area, 
present use of the soil, or elevation and aspect are not 
considered. All must be appraised onsite. 

A wildlife habitat potential is rated in table 3. Four 
levels of soil suitability are recognized: good, fair, 
poor, and very poor. 

A rating of good means that the soil is well suited 
to the element of wildlife habitat and that habitat 
generally is easily created, improved, and maintained. 
Few or no limitations affect management, and satis- 
factory results are expected when the soil is used for 
its prescribed purpose. 

A rating of fair means that the soil is suited to 
wildlife habitat and that habitat can be created, im- 
proved, or maintained in most places. Moderate man- 
agement and fairly frequent attention may be needed 
to produce satisfactory results. 

А rating of poor means that the soil is poorly suited 
to wildlife and that limitations are severe. Habitat can 
be created, improved, or maintained in most places, but 
management is diffieult and expensive and requires 
intensive effort. 

A rating of very poor means that the soil is unsuited 
to wildlife habitat and that unsatisfactory results can 
be expected. It is either impossible or impractical to 
create, improve, or maintain habitats on soils rated 
very poor. 

Habitat elements rated in table 3 are defined as 
follows: 

Grain and seed crops are annual grain or seed- 
producing plants, such as wheat, barley, millet, and 
peas, planted to produce food for wildlife. 
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Grasses and legumes are domestic grasses and 
legumes that are established by planting to provide 
food and cover for wildlife. Alfalfa, sweet clover, 
several species of wheatgrass, and fescues are ex- 
amples. 

Wild herbaceous plants are native or introduced 
perennial grasses, forbs, and weeds that provide food 
and cover for wildlife. Examples are balsamroot, fes- 
cue, cheatgrass, and many species of weeds. 

Coniferous trees and shrubs are cone-bearing trees 
used mainly as cover, but may provide food in the 
form of browse, seeds, or fruitlike cones. They com- 
monly grow in their natural environment, but can be 
planted. Pines, cedars, firs, and ornamental trees are 
typical examples. 

Shrubs are woody plants that provide food or cover, 
or both, for many species of wildlife. Plants can be 
native or introduced. Typical species are rabbitbrush, 
sagebrush, native rose, and snowberry. 

Wetland plants are annual or perennial herbaceous 
plants that generally grow wild on moist or wet sites. 
They provide food and cover for many wetland wild- 
life species. Cattails, bulrush, smartweed, and burreed 
are examples. 

Shallow water developments are areas of shallow 
water, generally less than 5 feet deep, that are useful 
to wildlife. Some are designed with water level con- 
trols. Others may be permanent impoundments that 
provide conditions for growing wetland plants. 

The suitability for four general kinds of wildlife 
habitat also is shown in table 3. 

Openland wildlife are birds and mammals that nor- 
mally live in meadows, pasture, and other open areas. 
California quail, ring-necked pheasant, dove, meadow 
lark, and horned lark are some examples. 

Woodland wildlife are birds and mammals that gen- 
erally live in areas of trees and shrubs. Examples are 
ues racoon, deer, thrushes, vireos, and other 

irds. 

Wetland wildlife are ducks, geese, shorebirds, musk- 
rat, and other animals and birds that normally live in 
wetlands. marshes, and sloughs. 

Rangeland wildlife are birds and mammals that nor- 
mally live in natural rangelands. Examples are chukar, 
deer, coyote, meadowlark, and lark bunting. 


Woodland" 


In the past, the production of wood products was 
considered the primary use of forest land. Now, much 
| 2 private forest land is managed as grazed wood- 
and. 

Values other than wood products are influencing the 
use and management of forest land. Hunting, fishing, 
camping, and other recreation are having a marked 
effect on the management of publie lands. Investment 
in land for recreation is causing a sharp increase in 
the price of private forest land. 

Types of woodland.—The lower valleys, commonly 
private land, support stands of ponderosa pine and a 
bunchgrass understory. Grazing is an important use. 

As the elevation increases, the benches, terraces, 
and foot slopes support mixed stands of ponderosa 
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Soil name and 
map symbol 


Cashmont: 
Е ЕБ 2 
13, 14, 16, 17 


Conconully: 
25, 26, 27, 28, 29___ 


33) 35 аланина 


Grasses 
and 


legumes 


Good -_ 
Fair __ 
Poor __ 


Very 
poor. 


SOIL SURVEY 


TABLE 3.—Wildlife habitat potentials 


[See text for definitions of "good," "fair," "poor," and “very poor.” Absence of an entry indicates the soil was not rated] 


Potential for habitat elements 


Potential as habitat for— 


Conif- Shallow| Open- | Wood- Range- 
erous | Shrubs pies water land land Wetland land 
plants P areas | wildlife | wildlife wildlife 
s Fair ...| Poor __| Very Fair __|________| Very Fair. 
poor. poor. 
Good __| Good __ Poor --| Poor __| Fair ___| Good ..| Poor __|_______ 
Good --| Good __| Poor -.|Fair...|Fair...| Good __| Poor | 


Fair ___| Very Very Peor LL. Very Fair. 
poor. poor. poor 
Poor __| Poor __| Very Very Fair ..|Poor ...| Very Fair. 
poor. poor poor. 
Good __| Fair ---| Good . |Fair...|Fair ___| Fair ___| Fair ___|_______ 
Good --| Poor -_| Poor ..|Fair __|_______ Poor ..| Good 
Good ..|Good --| Very Very Fair ___| Good __| Very Good 
poor. poor. poor. 
Fair ___| Very Very Fair ___|________ Very Fair 
poor poor. poor. 
Fair ...| Very Very Poor asl ccc Very Fair 
poor. poor. poor, 
Fair ___| Fair ---| Very Very Poor ..|Fair ___| Very Fair. 
poor poor. poor. 
Good --| Good __| Very Very Good --| Good ..| Very |. 
poor. poor poor. 
Good __| Good __| Very Very Fair --- Good --| Very = |________ 
poor. poor. poor. 
Fair ___| Fair ___| Very Very Fair ..|Fair...| Very |... 
poor. poor poor. 
Fair ___| Fair ___] Very Very Poor __ Fair ---| Very |... 
poor poor poor. 
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TABLE 3.—Wildlife habitat potentials —Continued 


Potential for habitat elements Potential as habitat for— 
Soil name and : г 
Grain Wild А 
тар symbol Grasses Hard- | Conif- Shallow | Open- | Wood- Range- 
and and n wood | erous | Shrubs veea water | land land Weiland lan 
erops legumes plants trees | plants areas | wildlife | wildlife wildlife 
Disautel: 
39, 40, 41 ____---- Fair ..|Fair ..| Good --|--------|-------- Good ..| Very | Very  |Fair...|.....-- Very | Good. 
poor. poor. poor. 
42 ک2 دد‎ Poor __| Fair __| Good __|____---- DASE Good __| Very Very =| Fair ___|______- Very Good. 
poor. poor. poor. 
Ajo n ee Poor ..|Poor __| Good __|____---- | ------- Poor __| Very Very =| Fair --_|.------- Very Fair. 
poor. poor. poor. 
d coe Luce uS Very Very Good __|.__ eem Poor __| Very Very | Fair |... Мегу Fair. 
poor. | poor. poor. poor. poor. 
Donavan 
45: Lecce ee ee Fair __| Fair --| Good --|-------- Good ..|Good ..|Poor --| Very Fair...|Good --| Very |-_------ 
poor. poor. 
бы. Fair ..|Fair __| Good —_|-------- Good --| Good --| Very Very Fair ___| Good --| Very |-------- 
poor. poor. poor. 
AP pace ele tt Poor -| Fair __| Good __|-____--- Good __| Good __ Very Very Fair ___| Good --| Very = |-------- 
poor. poor. poor. 
АННЕ Poor __| Fair --| Good --|-------- Good __| Good ..|Poor __| Very Fair ___| Good __| Very Good. 
' poor. poor. 
49 аша Very Very Good -_|--_-_----- Good ..|Good __ Very Very Poor __| Good --| Very |-------- 
poor. poor. poor. poor. poor. 
150: 
Donavan part..| Very [Very | Good --|-------- Good ..|Good ..| Very [Very | Poor --|Good --| Very |-------- 
poor, poor poor poor. poor 
Rock outerop 
part | |а | فا ||| مت ا‎ z S< 
Emdent 
Bl etre EZ sss Poor --|Poor --| Good --|--------- Good __| Good __| Кају ___| Poor __| Fair ---| Good --|Poor --|-------- 
Ewall 
b) cocer = S= Very [Very (Fair --|.---.-—-|...---- Good --| Very | Very | Poor --|-------- Very Fair 
poor. poor poor. poor. poor. 
cR CER Fair ..|Fair __| Good „--------[-------- Good ..| Very Very Бају ___|____--- Very Good 
poor. poor. poor. 
54, 55 _______---- Poor __| Poor __| Fair --|--------|-------- Good --| Меку Мегу Poor че] зеш сы Very Fair 
poor. poor. poor 
Haley: 
66 БЛ wie Fair __| Fair --| Good __|-_------|-------- Good __| Very | Very | Fair ---|--------| Very Good. 
poor. poor. poor. 
Бб ааыа Poor __| Fair —- Good __|--__----|-------- Good --| Very Very рогат aaa Very Good. 
poor. | poor. poor. 
Havillah: | 
59, 60, 61 ____-_-- Fair __| Fair --|Good --|-------- Good __| Good __| Very [Very |Fair---|Good --| Very | Good. 
poor. poor. : poor. 
Cy کے‎ Poor __ Fair --| Good --|-------- Good ..| Good --| Very Very Fair ___| Good ..| Very Good. 
poor. | poor. poor. 
ی‎ И Poor ..|Poor --| Good --|-------- Fair ___| Fair ---| Very Very Fair -—-| Fair ___| Very Fair. 
poor. poor. poor. 
Hodgson: . 
бё MEE Fair __| Fair __| Poor _-|-------- Good --| Good __| Poor ..| Very  |Fair---|Good -~| Very |-------- 
poor. poor 
Hum: 
05 ج‎ — Fair ..| Fair __| Good --|-------- Good ..|Good --| Very | Very | Good --|-------- Very Good. 
poor, poor. | poor. 
Hunters: А 
bb, 67, 68 __ Fair __| Fair __| Good __|_____--- Good __| Good --| Poor __| Very |Еаіт___ Good __| Very | Good. 
poor. poor. 
69 аи a Poor --IFair __| Good --|-------- Good --| Good __| Very Very Fair __| Good __| Very Good. 
poor. poor. poor. 
Karamin: А 
10 ее Fair __|Fair __| Good __|-------- Good __| Good __| Poor --| Very [Fair —--| Good __| Very |-------- 


poor. poor. 
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TABLE 3.—Wildlife habitat potentials—Continued 


Potential for habitat elements Potential as habitat for— 
Soil name and ; ; 
map symbol s Grasses d Hard- | Conif- Wetland| Shallow | Open- | Wood- 
an 4 and pude s | wood | erous | Shrubs | ants | water | land land 
бор 8 legumes plants trees plants p areas | wildlife | wildlife 
Kartar 
71:72 جک‎ Fair __|Fair __| Good ________- Fair _--| Good __| Very Very Fair ___| Fair ___| Very 
poor. poor. 
23. JB elc Se Very Very Good __|_______-| Fair ---| Poor __| Very Very Poor __|Кајт ___ 
poor. poor poor. poor. 
JE esc enl Poor -_| Poor --| Good __|.______-_ Fair ..-|Poor . | Very Very Fair ...| Fair ___ 
poor. poor. 
Koepke: у 
76, 77, 80 ин Fair __| Fair __| Good —_|________ Good __| Good __| Poor ..| Very Fair ___| Good __ 
poor. 
(Oi RAE OS ONE A Fair ..|Fair __| Good |... Good __| Good __| Very Very Fair ___| Good __| V. 
poor. poor. 
79 as suami u G RE Poor ..|Fair ..|Good - | Good --|Good __| Very Very Fair .| Good __| V 
poor. poor. 
Leader | 
81. 82 а шышы. Fair __| Fair __| Good |... Fair ___| Fair ___| Very Very Fair ___|Еајг ___ 
У poor. poor. 
OF S L. L. ene uf Poor ..|Fair ..|Good --|-------- Fair --_ Fair ___| Very Very Fair ___|Кајт ___ 
poor, poor. 
Leavenworth: 
ا‎ Fair __ Fair __| Good __|________ Good __/ Good ..|Poor __| Very  |Fair...|Good .. 
poor. 
Lithic Xerochrepts: 
85: 
Lithic 
Xerochrepts 
part .- Very Very Poor __|________|_____--- Poor __| Very Very Very | 
poor. poor. poor. poor. poor. 
Cashmont | . : 
part -_-. Very Very Fair __|________|---_____| Fair -—-| Very Very Poor ..| ——-———- 
poor. poor. poor. poor. 
186: 
Lithic 
Xerochrepts 
part ---.- Very [Very |Poor __________|---_--_-- Poor ..| Very Very | Very |. 
poor. poor. poor. poor. poor. 
Conconully Very Very Good = |-- — Fair ___| Very Very Poor |... сш 
part -------- poor. poor. poor. poor. 
187: 
Lithic 
Xerochrepts 
part ___-_---- Very |Very | Poor —_|--------|------~_ Poor _ Very {Very | Уегу |-------- 
poor. poor. poor. poor. poor. 
Donavan part__| Very Very Good --|-------- Good --| Good __| Very Very Poor __| Good __| V 
poor. poor. poor. poor. 
Rock outcrop 
part | а | а |а أا‎ |а ||| 
188: 
Lithic 
Xerochrepts 
part ____ Very Very [Роот |. Poor __| Very | Very Very ||. .————— 
poor. poor poor. poor. poor. 
Hum part -____ Fair __| Fair __| Good __|_______- Good ..| Good __| Very Very Good __|________ 
poor. poor. 
1 89: 
Lithic 
Xerochrepts 
part -== Very Very Poor’ == [шешшш [эзше Poor __| Very Very Very | 
poor. poor. poor. poor. poor. 
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TABLE 3.—Wildlife habitat potentials—Continued 


Potential for habitat elements Potential as habitat for— 
Soil name and | à 
Grain Wild В 
map symbol and |Grasses| herba- | Hard- | Conif- |... | Wetland Shallow) Open- | Wood- Wetland | Range- 
со legumes planta trees | plants plants | areas | wildlife | wildlife wildlife | wildlife 
Kartar part ___| Very Very Good -_` Fair ---| Poor --| Very Very Poor __| Кајг ___| Very Fair. 
poor. poor. poor. poor. poor. 
290: 
Lithic 
Xerochrepts 
part -_.----- Very Very POOP aie cece — Poor __| Very Very Very |-------- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Molson part ___| Very Very Good --—-------- Good --| Good ..| Very Very Fair __| Good __| Ver Good. 
poor. poor. poor. poor. poor. 
191: 
Lithic 
Xerochrepts 
part L Very. | Very Poor == | следи Есе === Poor ..| Very Very Very |——-——-—- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Nevine part ___| Very Very Good ---------- Good --| Good ..| Very Very Fair ---IGood __| Very — |-------- 
poor. poor. poor. poor. poor. 
192: 
Lithie 
Xerochrepts 
part ======== Very Very Poo? =. — Poor --| Very Very Very |------—- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Newbon part ..| Very Very Good 2 | лога | s= Fair ___| Very Very Poor —-[-----—--- Very Fair. 
poor. poor. poor. poor. poor. 
193: 
Lithic 
Xerochrepts 
part... Very Very Poor __|._______|-------- Poor --| Very Very Very |-------- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Nighthawk . 
part ____---- Very Very Für <la Fair ___| Very Very Very |-------- Very Fair. 
poor. poor. poor. poor. poor. poor. 
194; 
Lithie 
Xerochrepts 
part ___----- Very Very Poor ==|- L sense [eee Poor ..| Very Very Very |-------- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Republic рагї__| Very Very Good --|.. Fair ___| Good __| Very Very Poor __| Good --| Very Good. 
poor. poor. poor. poor. poor. 
195; 
Lithic 
Xerochrepts 
рат iain Very Very Poor __|____---_ |--------- Poor __| Very Very Very L2 Very Poor. 
poor. poor. poor. poor. poor. poor. 
Vallan part ...| Very Very Fair __|______- Poor -.|Poor __| Very Very Poor ..|Fair ___| Very Fair. 
poor. poor. poor. poor. poor. 
194: 
Lithic 
Xerochrepts 
part ...----. Very [Very [Poor --|-------- |-------- Poor ..| Very | Very Very | |-------- Very Poor. 
poor. poor. poor. poor. poor. poor. 
Wadams part __| Very Very Good —-|-------- Good __|Еаіг ___| Very Very Very Good .. Very  |-------- 
poor. poor. poor. poor. poor. poor. 
Marsh 
97 ———-——..------!----——--|-------|.---------------!-------ц---------------|[--------[--------[--------[--------[-------- 
Merkel: : : 
98 چ‎ Fair --|Fair __| Good --|-------- Fair ___|Fair___| Very Very  |Еайх ---| Ранг ---| Very |-------- 
poor. poor. . . poor. 
[ د‎ Poor __| Fair __| боой --|-------- Fair... Fair ...| Very | Very  |Fair.--'Fair...| Very  |-------- 


poor. poor. poor. 
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TABLE 38.—Wildlife habitat potentials —Continued 


Potential for habitat elements Potential as habitat for-— 


Soil name and 


Grain Wild А 
тар symbol Grasses . | Hard- | Conif- | Shallow | Open- 
and and herba wood | erous | Shrubs и water | land wildlife |_ land 
crops legumes plants trees | plants areas | wildlife | wildlife wildlife 
100: دود‎ Very Very Fais sosoca Fair ___| Fair ___| Very Very  |Fair.-.|Fair...| Very | 
poor. poor. poor. poor. poor. 
Mires: 
lg]. ےی‎ Poor ..|Fair ..|Fair | Fair . [Fair ..| Very | Very Fair ___| Fair ___| Very Fair. 
poor. poor. poor. 
109. au coe Very Very Fair | Poor ..|Fair ___| Very Very Poor -_|Езх _--| Very Fair. 
poor. poor. А | : poor. poor. poor. 
103, 104 --------- Fair --| Fair | Fair |... Fair ___| Fair | Very Very Fair -__ Fair ___| Very Fair. 
poor. poor. poor. 
Molson: N 
105, 106, 109 ______ Fair __| Fair -| Good __|_______- Good ..|Good __| Poor ~~] Very Fair ___| Good ..| Very Good. 
: poor. poor. 
107 LL sss. u Fair __| Fair __| Good -_|.._ Good --| Good ..| Very Very Fair ___| боой __| Very Good 
poor. poor. у poor. 
108, 110 ______-__ Poor -- Fair --| Good --l------—- Good __| Good ..| Very |Уеку [Fair ___| Good __| Very Good 
poor. poor. poor. 
Ib ntl Very Very Good ..].. Good ..|Good __| Very Very Fair ___| Good ..| Very Good 
poor. poor. poor. poor. poor. 
Nespelem: . 
112, 113, 114, 115 __| Fair --| Fair __| Good ——--------[-------- Good ..| Very Very Fair ___|______- Very Good. 
poor. poor. poor. 
ГА EDEN Poor .. Fair ..|Good __|____-_--|-------- Good ..| Very Very [Fair | Very Good 
poor. poor. poor. 
l2 د‎ Poor --|Poor ..|Fair __________|_______- Fair __| Poor __| Poor __| Poor __|________| Poor ..| Fair. 
Nevine: 
D re Fair __|Fair __| Good __|_______ Good __| Good __| Very Very [Fair __| Good __| Very | 
poor. poor. poor. 
119, 120 __ Poor ..|Fair ..|Good __|_______- Good ..| Good ..| Very Very Fair...|Good __| Very |______-_ 
poor. poor. poor. 
ее Very Very Good --|--------| Good --| Good ..| Very Very Fair ___| Good __| Very |___ 
poor. poor. poor. poor. poor. 
Newbon: 
122, 123, 124, 
125, 126 ________- Fair -.|Fair __| Good __|______--|_______- Good __| Very Very =| Fair ___|-------- Very Good 
poor. poor. poor. 
7-2-2 Poor __ Fair __| Good __|________|_______- Good __| Very Very Fair 2—-[-------- Very Good 
poor. poor. poor. 
128 د‎ Poor ..|Fair __| Good -_ Good __| Good ..| Very Very Fair ---| Good --| Very Good 
poor. poor. poor. 
129 ___________- Very Very Good, == | а се = | Ба ша Good __| Very Very Poor __|______-_ Very Good 
poor. poor. poor. poor. poor. 
130 ____________- Poor __| Poor ..|Good |... Fair ___| Very Very Fair __________- Very Fair, 
poor. poor. poor. 
Nighthawk: . 
131, 132, 133 ______ Fair ..|Fair ..|Fair ||. Fair ___| Very Very Fair .--|-.-.--... Very Fair 
poor. poor. poor. 
134, 135, 136 ______ Very Very Fair Е ООН Fair __| Very Very Very |-------- Very Fair 
poor. poor. poor. poor. poor, poor. 
Okanogan: 
[37 En ler Good --| Good --| Good --|--------|-------- Good ..|Poor __| Poor __| Good --|-------- Very Good 
poor. 
138 ___________-_ Good --| Good ..| Good |... Good __| Poor ..| Poor __| Good __ Poor ..| Good 
Owhi: А И " А 
139, 140 _________- Fair __| Fair __| Good __|-------- Fair ___| Good __| Very Very Fair ___ Fair ___| Very Good 
poor. poor. poor. 
НЕВЕРНО Fair - Fair __| Good | Good __| Very Very Fair 122-2. Very Good. 
poor. poor. poor. 
Owhi: у 
М Poor -- Fair --| Good ——-[——-------|-------- Good ..| Very Very Fair ___|_______- Very Good 
poor. poor. poor. 
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TABLE 3.—Wildlife habitat potentials—Continued 


Potential for habitat elements Potential as habitat for— 
Soil name and E 
Grain Wild Я 
тар symbol and Grannes herba- Hard. Conif- И Wetland Shallow oponi: Wood: Wetland Range- 
seed cedus woo erous rubs plants water lanc land wildlife lanc 
exons legumes planta trees | plants areas | wildlife | wildlife wildlife 
143, 144 __ + Very Very Good —_]_______-|-------- Fair ___| Very Very Poor —-|.----.-= Very Fair. 
poor. poor. poor. poor. poor. 
Pogue: 
145, 146, 147, 148 --| Fair -.| Fair --| Fair -.| ||... | ..------ Fair _--| Very Very Fair _--| Very Fair. 
. poor. poor. poor. 
149, 150 س‎ Poor __| Poor —-| Fair __|________|_____--- Fair ___| Very Very Poor __|._______ Very Fair. 
| | poor. poor. poor. 
151; 152 > Very Very Fair = | ша Fair __| Very Very Poor __|.______- Very Fair. 
poor. poor. poor. poor. poor. 
Republie: 
153, 156, 157, 160 --| Fair __| Fair __| Good __|_______ Good __| Good _.| Poor __| Very Fair __.| Good __| Very Good, 
А роог. poor. 
154, 158 -------_- Fair --| Fair --| Good -.|______-- Good ..|Good ..| Very Very [Fair __| Good ..| Very Good. 
poor. poor. poor. 
155: ЕЕ وک‎ Very Very Good -_ -- Fair ___| Good --| Very Very Poor --|Good --| Very Good, 
poor. poor. poor. poor. poor. 
159 _________---- Poor __| Fair __| Good __|_______- Good __| Good -.| Very Very  |Fair---|Good ..| Very Good. 
poor poor. poor 
Riverwash 
(1mm ec m———————————— — —— PR ВЕ —————— 
Rock outcrop: 
[Lv M —— —— — — چ ی‎ c— —— — —X— ——————— ———'— —— ا ا‎ 
Skaha: Р 
163, 164 ________-- Pair . Fair — | Pair ос сан coe Fair ___| Very Very Fair Lll Very Fair. 
poor poor. poor. 
[e ——— Poor --|Poor .. Poor -- |... ..---|..------ Poor --| Very Very Poor __|._______- Very Poor 
poor. poor. poor 
166 ________----- Very Very Poor ааа Poor ..| Very Very Very |... Very Poor. 
poor poor poor. poor. poor. poor 
Springdale: 
167, 168, 169, 
176,07 | ance Poor --| Poor __| Fair __|______-- Poor __| Poor ..| Very Very Poor __| Poor __| Very  |.------- 
poor. poor. poor, 
Synarep: 
178 а а Poor __| Fair __| Good __|________|_____-- Good __| Poor __| Poor -| Fair ___|________ Poor --| Good. 
Tonasket: 
173, [74 н Fair ..|Fair <<) Fai | lazos . Fair ___| Poor -.| Very Fair ___|______--| Very Fair. 
poor. poor. | 
[75 фан нешше, Fair Fair | Гаіў “as aaa aaa Fair ___| Very Very Кагы о. Very Fair. 
poor. poor. poor. 
7 ena 2 Poor ..|Poor --| Fair --|-—-------|-------- Fair ___| Very Very Poor --|--------| Very Fair. 
poor. poor. poor. 
|y qc — Very Very Fair 5, gi as6 Fair ..| Very Very Very |___--_-- Very Fair. 
poor. poor. poor. poor. poor. poor. 
Wadams 
79 222-222-2505 Fair --| Fair __| Good __|______-- Good ..|Good __ Very Very Fair _-_ Good --| Very |-------- 
poor. poor. poor. 
180; IBI woos oS Very Very Good --|-------- Good __ Fair ___| Very Very Very Good --| Very |-------- 
poor. poor. poor. poor. poor. poor. 
Winthrop: 
182 Еее Fair --| Fair ..|Fair __|___---- Poor ..|Fair ___| Very Very Fair...|Fair ...| Very | -------- 
poor. poor. poor. 
[83 ccs cues Very Very Fait? а | =. S Poor __| Кају ___| Very Меку Мету Fair _--| Very |-------- 
poor. poor. poor. poor. poor. poor. 
Xerofluvents: . 
84 ا‎ Poor __| Poor ..|Fair --|-------- Fair ..|Fair...|Fair...|Fair...|Poor ..|Fair...|Fair --|.--...- 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 
behavior of the whole mapping unit. 
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pine and Douglas-fir. In these areas the aspect, or 
direction of slope, is an important factor affecting the 
composition of the forest stand. Ponderosa pine, for 
example, is common on the south- and west-facing 
slopes. Douglas-fir is common on north- and east-facing 
slopes. As the amount of available water increases and 
spring frost becomes more severe, lodgepole pine and 
larch are common in the stands. This forest land is 
mixed public and private ownerships. 

At the higher elevations, Douglas-fir, larch, and 
lodgepole pine are most common. Cedar, Engelmann 
Spruce, and grand fir grow on the high valley floors. 
Subalpine fir is also found at the higher altitudes. 
Most forest land at the higher elevations is in public 
ownership. 

Aspen occurs in small stands or patches throughout 
the Area. Cottonwood is common in the lower valleys. 
Changes in vegetation are markedly affected by vari- 
ations in elevation, soils, aspect, and moisture. The 
understory and overstory vegetation are excellent indi- 
cators of these ecological changes. 

Woodland management.—The information in the 
paragraphs that follow and in table 4 relates to the 
private forest land in the Okanogan County Area. This 
information is from limited soil-site study plots and 
onsite observations. Published regional site curves (5) 
were used to determine the woodland productivity 
ratings. Table 4 lists the productivity, management 
hazards, and plant associations for each soil in the 
survey area. 

Woodland suitability is designated by a two part 
symbol, for example, 30, 4x, or bf. 

The potential productivity of the soils in the group 
is indicated by the first number. The numeral 7 means 
very high, 2 high, 3 moderately high, 4 moderate, and 
5 low. Potential productivity is based on field determi- 
nation of the site index, or the height in feet that the 
taller trees of a given species in a natural stand will 
reach in a stated number of years on a specified soil. 

The second part of the symbol is a small letter. The 
letter d means that root depth is restricted. The letter f 
indicates fragmental soils, or droughty soils that have 
excessive amounts of rock fragments. The letter o 
means that the soils have few limitations restricting 
their use for trees. The letter r indicates a slope of 30 
percent or more. The letter s indicates sandy soils that 
have low available water capacity. The letter w means 
excessive wetness, either seasonal or all year. Such 
Soils have restricted drainage, have a high water table, 
or are Subject to flooding. The letter z indicates a 
limitation for woodland use or management because of 
stones or rock outcrop. 

Hazards or limitations in management are expressed 
as slight, moderate, or severe. . 

Erosion hazard indicates the degree of potential 
erosion. Slight means that the problems of erosion are 
unimportant. Moderate indicates that some attention 
must be given to prevent soil erosion. Severe means 
that intensive management, specialized equipment, and 
methods of logging must be planned to minimize soil 
erosion. 

Equipment limitation refers to those soil character- 
isties that restrict the use of harvesting equipment. 
Slight indicates no restriction in the kind of equip- 
ment or the time of year it is used; moderate means 


that use of equipment is restricted for 3 months; and 
severe means that its use is severely restricted for 
more than 8 months of the year. 

Seedling mortality refers to loss of seedlings be- 
cause of unfavorable soil or topographie conditions. 
Plant competition is not a factor. Slight means a loss 
of 0 to 25 percent, moderate a loss of 25 to 50 percent, 
and severe a loss of more than 50 percent. 

Plant competition is the degree to which undesirable 
plants invade openings in the tree canopy. Slight 
means that plant competition does not prevent ade- 
quate natural regeneration and early growth or inter- 
fere with seedling development. Moderate means that 
competition delays natural or artificial establishment 
growth rate but does not prevent the development of 
a fully stocked normal stand. Severe means that com- 
petition prevents adequate natural or artificial regen- 
eration unless the site is prepared properly and 
maintained by burning, spraying, disking, or girdling 
as needed. 

Table 4 also lists suitable species for planting, the 
Site index, and native trees that will probably be the 
best for replanting. 


Recreation 


The soils of the survey area are rated in table 5 
according to limitations that affect their suitability 
for recreation uses. The ratings are based on such 
restrictive soil features as flooding, wetness, ‘slope, 
and texture of the surface layer. Not considered in 
these ratings, but important in evaluating a site, are 
location.and accessibility of the area, size and shape 
of the area and its scenic quality, the ability of the 
soil to support vegetation, access to water, potential 
water impoundment sites available, and either access 
to publie sewerlines or capacity of the soil to absorb 
septic tank effluent. Soils subject to flooding are 
limited, in varying degree, for recreation use by the 
duration and intensity of flooding and the season when 
flooding occurs. Onsite assessment of height, duration, 
intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the 
soil properties are generally favorable and that the 
limitations are minor and easily overcome. Moderate 
means that the limitations can be overcome or allevi- 
ated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be offset only by costly soil recla- 
mation, special design, intensive maintenance, limited 
use, or by a combination of these measures. 

The information in table 5 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septie tank absorption 
fields, given in table 7, and interpretations for dwell- 
ings without basements and for local roads and streets, 
given in table 6. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sani- 
tary facilities and utility lines. Camp areas are subject 
to heavy foot traffic and some vehicular traffic. The 
best soils for this use have mild slopes and are not wet 


[Only the soils suitable for production of commerci 
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TABLE 4.—Woodland management and, productivity 


formation was not available] 


Management concerns 


Erosion Equipment 
hazard limitation 
Slight ----- Slight ----- 
Slight ----- Slight ___-- 
Slight ----- Moderate -- 
Slight ___-- Slight ----- 
Moderate --| Slight ____- 
Severe _____ Severe ____- 
Moderate __| Moderate __ 
Severe _____ Moderate __ 
Moderate --| Moderate -- 
Severe ___-- Severe ____- 
Slight ----- Slight ----- 
Moderate ..|Slight _ _ 
Severe _____ Severe _____ 
Moderate --| Moderate -- 
Severe ----- Severe _____ 
Severe _ Severe _____ 


Slight ----- Moderate ~~ 
Slight ----- Slight ----- 
Moderate --| Slight ----- 
Severe ___-- Moderate __ 
Slight ----- Slight ----- 
Slight ----- Slight ___- 
Moderate --| Slight ___-- 
Severe ___-- Moderate __ 
Moderate --| Slight ----- 


Seedling Plant 

mortality | competition 
Slight ----- Moderate .- 
Slight ----- Moderate -- 
Slight ----- Moderate -- 
Severe ----- Slight ----- 
Severe _____ Slight __ 
Moderate --|Slight ----- 
Severe ___-- Moderate -_ 
Severe ____- Moderate -- 
Severe _____| Severe ___-- 
Severe -____ Severe ___-- 
Slight ____- Slight |... 

light ___ Slight ___-- 
Moderate --| Slight ___-- 
Severe _____ Slight . 
Severe _____ Slight ____- 
Severe _____ Slight ____- 
Slight _____ Severe _____ 
Slight -._ ` Severe ----- 
Slight ----- Severe ____- 
Slight _____ Moderate __ 
Slight _____ Severe ___-- 
Slight _____ Severe ----- 
Slight _-__ Severe ___-- 
Slight ----- Severe ___-- 
Slight ----- Severe ----- 


Potential productivity 


Important trees 


Douglas-fir 
Ponderosa pine --- 


Douglas-fir 
Ponderosa pine --- 


Black cottonwood__ 


Ponderosa pine ___ 
Ponderosa pine --- 
Douglas-fir 


Douglas-fir 
Ponderosa pine --- 
Douglas-fir 
Ponderosa pine ___ 
Ponderosa pine 2 
Douglas-fir 
Ponderosa pine --- 
Douglas-fir 


Ponderosa pine --- 
Ponderosa pine _-- 
Ponderosa pine _-- 
Ponderosa pine --- 
Ponderosa pine --- 


Ponderosa pine —-- 


Site 
index 
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al trees are listed in this table. Absence of an entry in a column means the in- 


Trees to plant 


Douglas-fir, 
ponderosa pine. 


Douglas-fir, 
ponderosa pine. 


Black cottonwood. 


Ponderosa pine. 
Ponderosa pine. 
Douglas-fir. 


Douglas-fir, 
ponderosa pine, 
Douglas-fir, 
ponderosa pine. 
Ponderosa pine, 
Douglas-fir. 
Ponderosa pine, 
Douglas-fir. 


Ponderosa pine. 
Ponderosa pine. 
Ponderosa pine. 
Ponderosa pine. 
Ponderosa pine. 


Ponderosa pine. 


Black cottonwood- 


Ponderosa pine ~~~ 
Douglas-fir 
Ponderosa pine --- 
Douglas-fir 
Ponderosa pine ___ 
Douglas-fir 


Douglas-fir 
Ponderosa pine --- 


Ponderosa pine ___ 
Douglas-fir 
Ponderosa pine _-- 
Douglas-fir 
Ponderosa pine ___ 
Douglas-fir 


Douglas-fir 
Ponderosa pine -.-- 
Western larch ---- 
Lodgepole pine ___ 


Black cottonwood. 


Ponderosa pine, 
Douglas-fir. 
Ponderosa pine, 

` Douglas-fir. 
Ponderosa pine, 
Douglas-fir. 


Douglas-fir, 
ponderosa pine. 


Douglas-fir, 
ponderosa pine. 

Douglas-fir, 
ponderosa pine. 

Douglas-fir, 
ponderosa pine. 


Douglas-fir, 
ponderosa pine. 
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TABLE 4.—Woodland management and. productivity —Continued 


Management concerns Potential productivity 
Soil name and 


map symbol 


Trees to plant 


Seedling Plant 
mortality | competition 


Equipment 
limitation 


Erosion 


hazard Important trees 


Kartar 
7l 72: esses Moderate --| Moderate ..| Moderate ..| Moderate __| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ______ Douglas-fir. 
73 --- Moderate ..| Moderate __| Moderate __| Slight _____ Douglas-fir ______ Douglas-fir. 
74 _ 4 Moderate —.| Severe _____ Slight _____ Ponderosa pine ___ Ponderosa pine. 
75 ____-__------| 4x |3evere ~-=- Severe „..- Severe _____ Slight _____ Ponderosa pine ___ Ponderosa pine. 
Koepke: 
(| a ee ight -._-- ight _-____ Slight _____ Moderate --| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ______ Douglas-fir. 
71, 78, 80.5. ight _____ Slight _____ Moderate .. Ponderosa pine, 
Douglas-fir .. Douglas-fir. 
19 pM Slight ----- Moderate --| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ______ Douglas-fir. 
Leader: 
[ee зиен ight _____ ight _____ Moderate ..| Moderate ..| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ______ Douglas-fir. 
82 ____----------| — 40 | Moderate __| Slight ____ Moderate --| Moderate ..| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir --..-- Douglas-fir. 
83 _____----------| Ат | Severe _____ Moderate __| Moderate __| Moderate ..| Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ...... Douglas-fir. 
Leavenworth: 
CT MAH NNUS ight _____ Slight ----- ight _____| Severe . Ponderosa pine ___ Ponderosa pine, 
Douglas-fir ______ Douglas-fir. 


Lithic Xerochrepts; 
287: 


Lithic 
Xerochrepts 
part. 

Donavan part-- 

Rock outerop 
part. 


Ponderosa pine ___ Ponderosa pine. 


189: 

Lithic 
Xerochrepts 
part. 

Kartar part ---| ^ 4х | Severe ____| Severe _____| Severe _____ Slight _____ 


190: 

Lithic 
Xerochrepts 
part. 

Molson part ---| 3x Severe ....|Severe ____ ight _____ Moderate __ 


Ponderosa pine ___ Ponderosa pine. 


Ponderosa pine --- 


Douglas-fir, 
Douglas-fir ______ 


ponderosa pine, 


391: 

Lithic 
Xerochrepts 
part. 

Nevine part --| дұ | Severe ____ Severe _____ 


Moderate ..| Moderate __| Douglas-fir ______ 


Р Ропдегоѕа ріпе, 
Ponderosa pine ___ 


Douglas-fir. 


194: 
` Lithic 
Xerochrepts 


Moderate ..| Moderate ..| Moderate __| Moderate __| Ponderosa pine ___ Ponderosa pine. 


Xernchrepts 


part. 
Vallan part .—.| | Ба j Severe ~____ Moderate __| Severe _____ ight ----- Ponderosa pine ___ 


Ponderosa pine. 
Douglas-fir ______ 
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TABLE 4.—Woodland management and. productivity —Continued 


бей Management concerns Potential productivity 
: Yal- 
ae nation а " "m Trees to plant 
symbo Erosion Equipment | Seedling ant ite 
hazard limitation mortality | competition Important trees index 
296: 
Lithie  {[шш—-—-—-—[—----—-——--—--|.-—-—-——-——---|------------------------[---------—--------|-------|---------------—-- 
Xerochrepts 
part. 
Wadams part ---- 4х | Severe ----- Severe ----- Severe _____ Slight ___-- Douglas-fir ..-.-- 78 | Ponderosa pine. 
Ponderosa pine ___ 71 
Merkel 
ОВ кзы а S 4o | Slight _____ Slight ____- Moderate __| Moderate --| Douglas-fir ______ 80 | Douglas-fir, 
Ponderosa pine --- 79 ponderosa pine. 
Western larch ---- 88 
J == cc 4x | Moderate __ Slight -.___ Moderate __| Moderate --| Douglas-fir __ 80 | Douglas-fir, 
Ponderosa pine ___ 79 ponderosa pine. 
Western larch ---- 83 
[00 Slee ees ce Ах | Severe ...-- Moderate __| Moderate ..| Moderate --| Douglas-fir -_---- 80 | Douglas-fir, 
Ponderosa pine ___ 79 ponderosa pine. 
Western larch ...— 83 
Mires: . 
TO]. us cts 4r | Severe --_-~ Severe _____ Moderate __| Slight ----- Ponderosa pine _-- 76 | Ponderosa pine. 
1002: و‎ ee 4х | Severe _____ Severe _____ Severe ____- Slight ----- Ponderosa pine __- 76 | Ponderosa pine, 
103. acc cem 4o Slight _____ Slight |... Moderate --| Slight ----- Ponderosa pine --- 76 | Ponderosa pine. 
ПОД а 4o | Moderate __| Moderate __| Moderate __| Slight ----- Ponderosa pine --- 76 | Ponderosa pine. 
Molson: : " 
Іова а Зо | Slight —--- Slight ___-_ Slight ____- Moderate --| Ponderosa pine ___ 89 | Douglas-fir, 
Douglas-fir ~----- 96 ponderosa pine. 
105, 107, 109 ____-- Зо | Moderate --| Slight _____ Slight ----- Moderate __| Ponderosa pine ~~. 89 | Douglas-fir, 
Douglas-fir ... 96 ponderosa pine. 
Molson: А 
108) L Sas sss 8r | Severe -----| Moderate __| Slight ----- Moderate __| Ponderosa pine ___ 89 | Douglas-fir, 
i Douglas-fir ______ 96 ponderosa pine. 
MO а 3x | Moderate --| Severe ____ Slight -. Moderate ..| Ponderosa pine --- 89 | Douglas-fir, . 
Douglas-fir ------ 96 ponderosa pine. 
Wesce 8x | Severe ----- Severe _____ Slight ____- Moderate --| Ponderosa pine --- 89 | Douglas-fir, 
Douglas-fir ------ 96 | ponderosa pine. 
Nevine: А 
| ПЦ НЕНА РЕН Зо | Moderate --|Slight _____ Slight ____- Moderate --| Douglas-fir __---- 91 | Douglas-fir. 
Western larch ____ 98 
Ponderosa pine ___ 90 
сане шшс 8r | Severe ___-- Moderate __| Slight ----- Moderate --| Douglas-fir ___ 91 | Douglas-fir. 
Western larch ---- 93 
Ponderosa pine ___ 90 
120. ТЁК a... 4х | Severe -____ Severe _____ Moderate -| Moderate ..| Douglas-fir _ 81 | Ponderosa pine, 
Ponderosa pine ___ 83 Douglas-fir. 
Newbon 
200 و‎ ВЕ Ат | Severe _____ Moderate __| Slight _____ Moderate __| Douglas-fir ------ 70 | Douglas-fir, 
ponderosa pine. 
Owhi: А 
139, 140 _____---- Бо | Slight ___-- Slight —---- Severe _____ Slight ----- Ponderosa pine _-- 65 | Ponderosa pine, 
Republic: 
153, 154, 157, 158 =~ Зо | Moderate ..| Slight _____ Slight |... Moderate __| Ponderosa pine ___ 97 | Douglas-fir, 
Douglas-fir ___--- 105 ponderosa pine. 
ا‎ 4х | Moderate ..| Moderate __| Moderate __| Moderate __| Ponderosa pine --- 76 | Ponderosa pine. 
156, 160 LL eu Зо | Slight _____ Slight ___-- Slight _____- Moderate __| Ponderosa pine ___ 97 | Douglas-fir, 
Douglas-fir ____-- 105 ponderosa pine. 
59 کے ت ی2‎ 8r | Severe ----- Moderate __| Slight ___ Moderate __| Ponderosa pine ___ 97 | Douglas-fir, 
Douglas-fir ------ 105 ponderosa pine. 
Springdale: 
157, 168 а. bf | Slight _____ Slight ----- Severe _-____ Slight -____ Ponderosa pine --- 69 | Ponderosa pine. 
189 anM БЕ | Moderate -- Slight ----- Severe _____ Slight -——-- Ponderosa pine _-- 69 | Ponderosa pine, 
120: acce bx | Moderate __ Slight ____- Severe ____- Slight -_ Ponderosa pine ___ 69 | Ponderosa pine. 
Douglas-fir ____-- 69 
| 2 us шше bx | Severe -__ Severe _____ Severe _____ Slight _____ Ponderosa pine -.._ 69 | Ponderosa pine. 
Douglas-fir __ 69 
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TABLE 4.—Woodland management and. productivity—Continued 


Management concerns Potential productivity 


А Ordi- 
кошш nation ER uen nem man Em Trees to plant 
symbo rosion quipmen eedling an i 
hazard limitation mortality | competition Important trees index 
Wadams . : 
[pi Mp 4o | Slight . Slight ____- Moderate __| Slight _____ 78 | Douglas-fir, 
: 71 ponderosa pine. 
18022202 Ах | Moderate __| Moderate __| Severe --._-- Slight _____ B Ponderosa pine. 
18) a Ls шш 4х | Severe ____ Severe ____- Severe _____ Slight _ 78 | Ponderosa pine. 
Ponderosa pine _._ 71 
Winthrop: . 
02 ЭНЕКЕ 5s | Slight _____ Slight _____ Severe _-____ Slight _____ Ponderosa pine ___ 65 | Ponderosa pine. 
183 aee 5x | Moderate __| Moderate __| Severe _____ Slight _____ Ponderosa pine ___ 65 | Ponderosa pine. 
Xerofluvents: 
|: A ала 2w | Slight ----- Moderate --| Slight ----- Moderate ..'Black cottonwood__|_._.___ Black cottonwood. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs rain- 
fall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as pienic areas are firm 
whe: wet, are not dusty when dry, are not subject to 
flooding during the period of use. and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and park- 
ing areas. 

Playgrounds require soils that can withstand in- 
tensive foot traffic. The best soils are almost level and 
are not wet or subject to flooding during the season 
of use. The surface is free of stones or boulders, is 
firm after rains, and is not dusty when dry. If shaping 
is required to obtain a uniform grade, the depth of the 
soil over bedrock or hardpan should be enough to 
allow necessary grading. 

Paths and trails for walking. horseback riding, bi- 
cycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should 
have moderate slopes and have few or no stones or 
boulders on the surface. 


Engineering ° 


This section provides information about the use of 
Soils for building sites, sanitary facilities, construction 
material, and water management. Among those who 
can benefit from this information are engineers, land- 
owners, community planners, town and city managers, 


° WILLIAM A, BENNETT, engineer, Soil Conservation Service, 
helped prepare this section. 


land developers, builders, contractors, and farmers 
and ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the "Soil properties" 
section. The ratings were determined jointly by soil 
Sclentists and engineers of the Soil Conservation 
Service using known relationships between the soil 
properties and the behavior of soils in various engi- 
neering uses. 

Among the soil properties and site conditions identi- 
fied by a soil survey and used in determining the 
ratings of this section were grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock that is within 5 or 6 
feet of the surface, soil wetness, depth to a seasonal 
high water table, slope, likelihood of flooding, natural 
soil structure or aggregation, in-place soil density, and 
geologic origin of the soil material. Where pertinent, 
data about kinds of clay minerals, mineralogy of the 
sand and silt fractions, and the kind of absorbed 
cations were also considered. 

On the basis of information assembled about soil 
properties, ranges of values can be estimated for 
erodibility, permeability, corrosivity, shrink-swell po- 
tential, available water capacity, shear strength, com- 
pressibility, slope stability, and other factors of 
expected soil behavior in engineering uses. As appro- 
priate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to (1) select po- 
tential residential, commercial, industrial, and recrea- 
tional uses; (2) make preliminary estimates pertinent 
to construction in a particular area; (3) evaluate 
alternative routes for roads, streets, highways, pipe- 
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TABLE 5.—Recreational development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “slight,” “moderate,” and "severe"] 
ПО 


Soi name and Camp areas Picnic areas Playgrounds Paths and trails 
Aeneas: 
Slight -assas Slight. 
Moderate: slope ------ Slight. 
Severe: slope --_ Slight. 
Boesel: 
Б. сызы ыдысы Aree Moderate: wetness -——-| Slight ---------------- Moderate: wetness ____| Slight. 
Boesel Variant: 
Or Sans o d ЕЕЕ Moderate: dusty, Moderate: dusty ------ Moderate: dusty, Moderate: dusty. 
peres slowly. peres slowly. 
Cashmere: . 
ت ت7‎ ee eee ere Slight: aaa aks Slight- аа аа Slight __________------ Slight. 
8 ——— Slight. 2-22-22 o Slight s co. хыз = Moderate: slope ------ Slight. 
LERNEN aaa Moderate: slope ------ Moderate: slope —----- Severe: slope ________Н- Slight. 
лье Severe: slope -------- Severe: slope .... Severe: slope ______--- Moderate: slope. 
Vl! аен cmm mmm Severe: slope ..------ Severe: slope __-_---- Severe: slope --------- Severe: slope. 
Cashmont: 
| e ———— Slight: соса антена њи ij. „еа Slight s. L L... L Slight. 
азин cnr ceu | Slight _______--------- Slight ..--...5----.=-- Moderate: slope -_---- Slight. 
|4 = аб Moderate: slope ..--—— Moderate: slope ______ Severe: slope ____----- Slight. 
lb ee eel Severe: slope ____---- Severe: slope ____---- Severe: slope ... Moderate: slope. 
[@ а ша Moderate: small Мое: small Severe: small stones -_| Moderate: small 
stones. stone stones, 
| tas ee et eas Moderate: small Moderate: small Severe: slope, small Moderate: small 
stones. stones. stones. stones. 
gem Severe: small stones --| Severe: small stones __| Severe: slope, small Severe: small stones. 
stones. 
19 EEE E Severe: large stones __| Moderate: small stones, | Severe: small stones, Severe: large stones. 
large stones, slope. large stones, slope. 
Cashmont | 
(ESAME UNE VE NETTE Severe: large stones, Severe: slope -------- Severe: small stones, Severe: large stones, 
slope. large stones, slope. Slope. 
Chesaw 
2 E TEE Severe: slope --------- Severe: slope __------ Severe: slope |... Severe: slope. 
22: د‎ анас не Severe: large stones, Severe: slope ____---- Severe: slope, small Severe: large stones. 
slope. stones, large stones. 
Colville: 
23 -——— — Moderate:  wetness, Moderate: wetness ----| Moderate: wetness, Moderate: wetness. 
percs slowly. percs slowly. 
Conconully: 
Е د‎ Moderate: small Moderate: small Severe: small stones --| Moderate: small 
stones. stones. stones. 
y a کم کی ھک کے‎ Severe: slope -------- Severe: slope -------- Severe: slope ------_- Moderate: slope, 
small stones. 
07 ee tee ee ЕЛЕ Slight: aia Slight савана Moderate: slope, Slight, 
small stones. 
Ж ои не а аса Moderate: slope ___--- Moderate: slope ____- Severe: slope -____ Slight. 
pp pec Severe: slope ______-- Severe: slope ... Severe: slope -.- Moderate: slope. 
PSP Severe: large stones ..| Moderate: slope, large | Severe: slope, large Severe: large stones. 
stones. stones, small stones. 
ا‎ Severe: slope, Severe: slope __. Severe: slope, large Severe: large stones, 
large stones, Stones, small stones. Slope. 
Moderate: slope ------ Moderate: slope ____-- Severe: slope —-------_ Slight. 
Severe: slope -------- Severe: slope ______-- Severe: slope --------- Severe: slope. 
Moderate: slope, Moderate: slope, small | Severe: slope --------- Moderate: small 
small stones. stones. stones. 
rer Severe: large stones __| Severe: large stones __| Severe: slope, large Severe: large stones. 
Stones. 
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TABLE 5.—Recreational development—Continued 


УмМм—Ш MM 


Camp areas 


Severe: slope, 
large stones. 


Moderate: dusty ._.___ 
Moderate: slope, 

dusty. 
Severe: slope ........ 
Severe: slope ________ 
Severe: large stones —- 
Severe: slope, 


large stones, 


Moderate: dusty ______ 

Severe: slope ~--~- 

Severe: slope __ __ 

Severe: large stones .. 

Severe: large stones, 
slope. 

Severe: large stones, 
slope. 

Moderate: wetness ____ 

Severe: soil blowing __ 

Severe: slope, 


soil blowing. 


Severe: slope, 
soil blowing. 


Blight. zi. 
evere: slope ________ 
Severe: slope -------- 
Severe: dusty ........ 
Severe: dusty ________ 
Severe: slope, dusty __ 
Severe: slope, dusty -- 
Severe: slope, large 


stones, dusty. 


Moderate: slope, percs 
slowly, dusty. 


Severe: dusty 


Moderate: peres 
slowly, dusty. 

Moderate: slope, peres 
slowly, dusty. 


Picnic areas Playgrounds 
Severe: slope, large Severe: slope, large 
stones, stones. 
Moderate: dusty ------ Moderate: slope, 
dusty. 
Moderate: slope, Severe: slope .... 
dusty. 
Severe: slope ________ Severe: slope _--______ 
Severe: slope ________- Severe: slope, small 
stones. 
Moderate: slope, large | Severe: slope, large 
stones, dusty. stones, 
Severe: slope —.-_._.- Severe: slope, large 
stones, 
Moderate: dusty ______ Moderate: slope, 
dusty. | 
Severe: slope ________ Severe: «оре_______- 
Severe: slope _______- Severe: slope ________ 
Moderate: smallstones,| Severe: Slope, large 
large stones, slope. stones, small stones, 
Severe: slope ________ Severe: slope, large 
stones, small stones. 
Severe: slope ________ Severe: slope, large 
stones, small stones. 
Moderate: wetness ..—-| Moderate: wetness ___ 
Severe: soil blowing --| Severe: slope, soil 
5 blowing. 
Severe: slope, soil Severe: slope, soil 
blowing. blowing. 
Severe: slope, soil Severe: slope, soil 
blowing. blowing. 
Slight ----------_-_-_- Moderate: slope ~-._-_ 
Severe: slope — Severe: slope .... 
Severe: slope _______ Severe: 8оре________- 
Severe: dusty ______- Severe: dusty n- 
Severe: dusty ____ Severe: slope, dusty __ 
Severe: slope, dusty Severe: slope, dusty __ 
Severe: slope, dusty Severe: slope, dusty —_ 
Severe: slope, dusty, Severe: slope, dusty, 


large stones. 


Moderate: slope, Severe: slope _______- 

dusty. 

Severe: dusty ______- Severe: dusty, slope __ 

Moderate: dusty .....— Moderate: slope, percs 
slowly, dusty. 

Moderate: slope, Severe: slope _______- 

dusty. 


Paths and trails 


Severe: slope, large 
Stones. 

Moderate: dusty. 

Moderate: dusty. 

Moderate: slope, 
dusty. 

Severe: slope. 

Severe; large stones. 

Severe: slope, large 
Stones. 

Moderate: dusty. 

Moderate: slope, 
dusty 

Severe: slope. 

Severe: large stones, 

Severe: large stones, 
slope. 

Severe: large stones, 
slope, 


Moderate: wetness. 


Severe: soil blowing. 
Severe: soil blowing. 
Severe: slope, soil 
blowing. 
Slight, 
Moderate: slope. 
Severe: slope. 
Severe: dusty. 
Severe: dusty. 
Severe: dusty. 
Severe: slope, dusty. 
Severe: slope, large 


stones, dusty, 


Moderate: dusty. 
Severe: dusty. 

Moderate: dusty. 
Moderate: dusty. 
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Soil name and Camp areas 


map symbol 
| -—————Á Severe: slope -------- 
0 Severe: slope —------ 

Karamin: 

vp Severe: slope -------- 
Kartar 

Moderate: slope ------‏ ج دت د ا7 

72 Lu E mme sss Severe: slope -------- 

73 Me Pp Severe: slope -------- 

74 د‎ eed Severe: large stones -- 

75 e — Severe: slope, 


large stones. 


Severe: dusty ..------ 
Severe: dusty -------- 
Severe: slope, dusty -- 
Severe: slope, dusty -- 
Slight. еа 
Severe: slope .-.----- 
Severe: slope ___----- 
Moderate: wetness ---- 
Lithic Xerochrepts: 
85: 
Lithic Xerochrepts 
part: aaa Severe: slope, large 


stones, small stones. 


Cashmont part ------ Severe: large stones, 
slope. 
186: 
Lithic Xerochrepts 
Pare: 22- Severe: slope,large 
i stones, small stones. 


Severe: slope, 
large stones. 


Conconully part ..—. 


1 


Picnic areas 


Severe: slope __------ 

Severe: slope __------ 

Severe: slope -------- 

Moderate: slope ------ 

Severe: slope -------- 

Severe: slope -------- 

Moderate: slope, large 
stones. 

Severe: slope -------- 

Severe: dusty ..-.———- 

Severe: 

Severe: 

Severe: 

Slight 

Severe: 

Severe: 

Slight) aaa 

Severe: slope, large 
stones, small stones. 

Severe: slope ..-...-- 

Severe: slope, large 
stones, small stones. 

Severe: slope -------- 

Severe: slope, large 


stones, small stones. 
Severe: slope 


Playgrounds 
Severe: slope __------- 
Severe: slope ..--..--- 
Severe: slope --------- 


Severe: slope ..--.---- 


Severe: slope _-------- 

Severe: slope __------- 

Severe: slope, large 
stones. 

Severe: slope, large 
stones. 

Severe: dusty -------- 


Severe: slope, dusty -- 


Severe: slope, dusty -- 
Severe: slope, dusty -- 
Moderate: slope ------ 
Severe: slope --------- 
Severe: slope --------- 
Moderate: floods, 


wetness, slope. 


Severe: slope, depth 
to rock. 
Severe: small stones, 


large stones, slope. 


Severe: slope, depth 
to rock. 
Severe: slope, large 


stones, small stones. 


Severe: slope, depth 
to rock. 
Severe: slope, large 


stones, small stones. 


TT 


Paths and trails 


Moderate: slope, 
dusty. 

Severe: slope. 

Moderate: slope. 

Slight. 

Moderate: slope. 

Severe: slope, 

Severe: large stones. 


Severe: slope, large 
stones, 

Severe: dusty. 

Severe: dusty. 

Severe: dusty. 

Severe: slope, dusty. 

Slight. 

Moderate: slope. 

Severe: slope. 

Slight, 

Severe: slope, large 


stones, small stones. 


Severe: large stones, 
slope. 
Severe: slope, large 


stones, small stones, 


Severe: large stones. 


Severe: slope, large 
stones, small stones. 


Rock outerop part | аа аана | | 
288: 


Lithie Xerochrepts 
рате во ба E uk, Severe: slope,large 
stones, small stones. 
Donavan part ------- Severe: large stones, 
slope. 
Lithie Xerochrepts 
Part a= s= Ls E) Severe: slope,large 
stones, small stones. 
шн part Ее Severe: dusty __------ 
Lithic Xerochrepts 
part: 2222-2 Severe: slope, large 


stones, small stones. 
Severe: slope, 
large stones, 


190. 
Lithic Xerochrepts 
part Severe: slope, large 
stones, small stones. 
Severe: slope, dusty, 
large stones, 


1 


|: 
Lithic Xerochrepts 
part Severe: slope, large 


stones, small stones. 


Severe: slope, large 
stones, small stones. 
Severe: dusty -------- 
Severe: slope, large 
stones, small stones. 
Severe: slope ..-----— 
Severe: slope, large 


stones, small stones. 
Severe: slope, dusty -- 


Severe: slope, large 
stones, small stones. 


Severe: slope, depth 
to rock. 
Severe: dusty, slope -- 
Severe: slope, depth 
to rock. 
Severe: slope, large 
stones. 
Severe: slope, depth 
to rock. 
Severe: slope, large 


stones, small stones. 


Severe: slope, depth 


to rock. 


Severe: large stones, 
slope. 

Severe: large stones, 
small stones. 

Severe: dusty. 

Severe: slope, large 


stones, small stones. 


Severe: slope, large 
stones. 
Severe: slope, large 


stones, small stones. 
Severe: slope, dusty, 
large stones. 


Severe: slope, large 
stones, small stones. 
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Soil name and Camp areas 
map symbol 
Nevine part -------- Severe: dusty, large 


stones, slope. 
1 


Lithic Xerochrepts 


РАТЕ ee S Severe: slope, large 
. Stones, small stones. 
Newbon part ------- Severe: slope, large 
stones. 
193; 
Lithic Xerochrepts 
part ___ Severe: slope, large 
stones, small stones, 
Nighthawk part ____| Severe: slope, large 
stones. 
194; 
Lithic Xerochrepts 
part z.--l222-2224 Severe: slope, large 


stones, small stones. 


Republic part ______ Severe: slope, large 
stones. 
196. 
Lithic Xerochrepts | 
Dart --—------—-2- Severe: slope, large 
stones, small stones, 
Vallan part -------- Severe: slope -------- 
196; 
Lithic Xerochrepts 
part... 2 e ssl Severe: slope, large 


Stones, small stones. 


Paths and trails 


Severe: slope, dusty, 
large stones. 


Severe: slope, large 
Stones, small stones. 


Severe: slope, large 
stones. 
Severe: slope, large 


stones, small stones. 


Severe: slope, large 
Stones. 
Severe: slope, large 


Stones, small stones. 


Severe: slope, large 
Stones. 
Severe: slope, large 


stones, small stones. 
Severe: slope. 


Wadams part -______ Severe: slope,large 
Stones. 
Marsh: 
97 
Merkel: 
| ge — Moderate: slope ______ 
Quim erc дыз ВЫ Severe: large stones 
Merkel: 
00 UN Severe: large stones, 
slope. 
Mires: 
[oy peer merit ns Severe: slope, dusty 
joy Sua Se алы ш а Severe: slope,large 
stones, dusty. 
Severe: dusty 
Severe: dusty 
Severe: dusty ___ 


Slope, dusty 
Slope, dusty 
dusty 


Severe: 
Severe: 
Severe: 


MO EE 52 Severe: large stones, 
dusty, slope. 
VD emt RE Severe; large stones, 
dusty, slope. 
Nespelem 
gr WR ышын tu aa ere Moderate: dusty, 
percs slowly. 
IWS: د دی‎ Moderate: slope, dusty, 
percs slowly. 
r4, NG oe ceases Severe: slope _______ 
lil b. а ы аса а Severe: slope ________ 
Nespelem 
Vy M ыа ы a eo Moderate: perces 


slowly, dusty. 


Picnic areas Playgrounds 
Severe: slope, dusty ..| Severe: slope, small 
Stones, large stones. 
Severe: slope, large Severe: slope, depth 
Stones, small stones. to rock. 
Severe: slope _______- Severe: slope, large 
stones. 
Severe: slope, large Severe: slope, depth 
stones, small stones. to rock. 
Severe: slope -------- Severe: slope, large 
stones. 
Severe: slope, large Severe: slope, depth 
stones, small stones. to rock. 
Severe: slope -------- Severe: slope, large 
stones. 
Severe: slope,large Severe: slope, depth 
stones, small stones. to rock. 
Severe: slope .......- Severe: slope, small 
stones. 
Severe: slope, large Severe: slope, depth 
stones, small stones. to rock, 
Severe: slope ________ Severe: large stones, 
small stones, slope, 
Moderate: slope ______ Severe: slope ________ 
Moderate: slope,large | Severe: small stones, 
Stones. large stones, slope. 
Severe: slope ________ Severe: small stones, 
large stones, slope. 
Severe: slope, dusty __| Severe: slope, dusty __ 
Severe: slope, dusty ..| Severe: slope, large 
Stones, dusty. 
Severe: dusty ___ Severe: dusty ______- 
Severe: dusty ______-_ Severe: slope, dusty __ 
Severe: dusty ________ Severe: dusty _______ 
Severe: slope, dusty ..| Severe: dusty -_____ 
Severe: slope, dusty -_| Severe: dusty ______- 
Severe: dusty ________ Severe: slope, dusty, 
small stones, 
Severe: slope, dusty --| Severe: slope, large 
stones, small stones. 
Severe: slope, dusty __| Severe: slope, large 
Stones, small stones. 
Moderate: dusty ------ Moderate: slope, 
dusty, peres slowly. 
Moderate: slope, Severe: slope = 
dusty. 
Severe: slope ________ Severe: slope... 
Severe: slope ________ Severe: «оре________ 
Moderate: dusty ______ Moderate: peres 


Slowly, dusty. 


Severe: slope, large 
Stones, small stones. 

Severe: slope, large 
stones. 

Slight. 

Severe: large stones. 


Severe: large stones, 
slope. 

Severe: slope, dusty. 

Severe: slope, large 


stones, dusty. 


Severe: dusty. 
Severe: dusty. 
Severe: dusty. 
Severe: dusty. 
Severe: slope, dusty. 
Severe: dusty. 
Severe: dusty, large 
stones. 
Severe: slope, dusty, 


large stones. 


Moderate: dusty, 

Moderate: dusty. 

Moderate: slope, 
dusty. 

Severe: slope, 

Moderate: dusty. 
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Paths and trails 


Severe: 
Severe: 


РДЕ: ин 


slope, dusty —- 

slope, dusty __ 

Severe: dusty, large: 
stones. 

Severe: dusty, large 


stones, slope. 


Moderate: dusty __---- 
Moderate: slope, 
dusty. 
Severe: slope ____---- 
Moderate: small 
stones. 
Severe: slope ______-- 
Severe: slope ____-_-- 
Severe: slope, large 
stones. 
Slight’ „ыша 
Moderate: slope ------ 
Severe: slope ____--- 
Severe: slope, large 
stones. 
Severe: slope, large 
stones. 
Moderate: dusty ------ 
Slight. ¿ с љеше 
Slight ье 
Moderate: small 
stones. 
Severe: slope -------- 
Severe: large stones -_ 
Severe: slope, large 
stones. 
Slight __________-_-_-_- 
Slight. ње 
Moderate: slope ____-- 
Severe: slope ______-- 
Moderate: small 
stones. 
Severe: slope .......— 
Severe: large stones __ 
Severe: large stones, 
Slope. 
Moderate: slope .... 
Severe: slope _______- 
Severe: slope, large 
stones 
Slight |... 
Severe: slope .......— 


slope, dusty -- 
slope, dusty -- 
dusty -------- 


Severe: 
Severe: 
Severe: 


Severe: slope, dusty -- 
Moderate: 
Moderate: 


dusty. 
Severe: 


dusty ------ 
slope, 


slope 


Moderate: small 


stones. 


Severe: slope 


Severe: slope 


Severe: slope 


Slight Lco 
Moderate: slope ------ 
Severe: slope ____---- 
Severe: slope ......-- 
Severe: slope ....--—— 
Modreate: dusty ------ 
Blight l. S... 
ПИ оаа 
Moderate: small 
stones. 

Severe: slope -------- 
Moderate: slope, 


large stones. 


Severe: slope ......—— 
Slight uc sens 
Slight LL а ша oe 
Moderate: slope ------ 
Severe: slope -------- 
Moderate: small 
Stones. 

Severe: slope --------- 
Moderate: slope, large 
stones. 

Severe: чЧоре_______-_- 
Moderate: slope ------ 
Severe: slope _-------- 
Severe: slope --------- 
БИЋЕ ые ев 
Severe: slope .......-- 


Sévere: 
Severe: 
Severe: 


Severe: 


Severe: 


slope, dusty -- 
slope, dusty __ 
slope, small 
stones, large stones. 
Severe: slope, small 
stones, large stones. 


Moderate: slope, 

dusty, small stones. 
slope _____---- 
slope _______-_- 
Severe: small stones —— 


slope, small 


` slope, small 


slope, large 


stones. 
Moderate: slope, 
small stones. 
Severe: slope --------- 
Severe: slope ___ 
Severe: slope, large 
Stones. 
Severe: slope, large 
stones 
Moderate: dusty ---.-- 
Slight. ass 
Moderate: slope ------ 
Severe: small stones __ 
Severe: slope -_-. 
Severe: slope, large 
stones. 
Severe: slope, large 
stones. 
Slight _______--------- 
Moderate: slope ------ 
Severe: slope _______- 
Severe: slope _______-- 
Severe: small stones __ 
Severe: small stones, 
Slope. 
Severe: large stones, 
slope. 
Severe: large stones, 
slope. 
Severe: slope —-----_-~ 
Severe: slope -—------- 
Severe: slope, large 
stones. 
Moderate: slope ------ 
Severe: slope -.____ 


dusty. 
slope, dusty. 
dusty, large 


Severe: 

Severe: 

Severe: 
stones. 

Severe: slope, dusty, 
large stones. 


Moderate: dusty. 

Moderate: dusty. 

Moderate: slope, 
dusty. 

Moderate: small 
stones. 

Moderate: slope, 
small stones. 

Severe: slope. 

Severe: large stones, 


Slight. 

Slight. 

Moderate: slope. 
Severe: large stones. 
Severe: slope, large 
stones. 

Moderate: dusty. 
Slight. 

Slight. 

Moderate: small 
stones. 
Moderate: slope, 
small stones. 
Severe: large stones. 
Severe: slope, large 
stones, 

Slight 

Slight. 

Slight. 

Moderate: slope. 
Moderate: small 
stones. 
Moderate: slope, 


small stones, 


Severe: large stones. 

Severe: large stones, 
slope. 

Slight. 

Moderate: slope. 

Severe: slope, large 
stones 

Slight. 

Severe: slope. 
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Soil name and Tu ; 
map symbol Camp areas Picnie areas Playgrounds Paths and trails 
Riverwash: 
[6] pe ————— НЕ Па НЕ ———— uuu ЕОНИ 
Rock outcrop: 
162 -————ÁrÓ————Á————————M———————— E ыл L REOR 
Skaha 
163 eee eee Шыны Moderate: too sandy -.| Moderate: too sandy -- Moderate; slope, too Moderate: too sandy. 
sandy. 
(64 کیا کد‎ Moderate: small stones, | Moderate: small stones | Severe; small stones, Moderate: small 
too sandy. too sandy slope. stones, too sandy. 
[ЙБ eerie nece ecd Severe: slope ____-_-- Severe: slope _________ Severe: small stones, Moderate: slope, 
slope. small stones, too 
sandy. 
Skaha: 
PGB с а Severe: slope ____-_-- Severe: slope --------- Pa small stones, Severe: slope. 
| slope. 
Springdale: 
Ty ARS BETON EUN ша Slight) рова T uQ. Slight... uu l... Moderate: small Slight. 
stones. 
168 RE Slight aaa ee Slight! aes Moderate: slope, small | Slight. 
stones. 
09 بوڈ و‎ Severe: slope ______-- Severe: slope --------_ Severe: slope ---_----- Moderate: slope. 
0 ане Severe: large stones ..| Severe: large stones __ Severe! slope, large Severe: large stones. 
stones. 
ЇЙЇ summum Severe: slope, large Severe: slope, large Severe: slope, large Severe: slope, large 
stones stones. stones. stones. 
Synarep: 
کی ت ی‎ Severe: dusty -------- Severe: dusty ____-__ Severe: dusty ________ Severe: dusty. 
Tonasket: 
173 = пы Moderate: dusty, perces | Moderate: dusty ______ Moderate: dusty, Moderate: dusty. 
slowly. percs slowly. 
ЇЙ Loc uswa sqa Moderate: dusty, Moderate: dusty _____ Moderate: slope, Moderate: dusty. 
percs slowly. dusty, percs slowly. 
475. ава ај 2 Moderate: slope, dusty, | Moderate: slope, dusty.| Severe: slope ______-_- Moderate: dusty. 
percs slowly, 
176) c Severe: slope .......- Severe: slope ......... Severe: slope ______ Moderate: slope, 
usty. 
77ا‎ SN Severe: slope - Severe: slope... Severe: Чоре________ Severe: slope. 
[78-2 ml зешш Severe: slope, large Severe: slope ......... Severe: slope, large Severe: slope, large 
stones. stones. stones. 
Wadams 
179 aem Moderate: slope ____-- Moderate: slope ______ Severe: чЧоре________- Slight. 
Loc Severe: large stones __| Moderate: slope, Severe: large stones, Severe: large stones. 
large stones. small stones, slope. 
9 toa e шава а Severe: slope,large Severe: slope ____ Severe: large stones, Severe: slope, large 
stones. small stones, slope, stones. 
Winthrop: 
[82 MD URS Moderate: too sandy, Moderate: too sandy, Severe: small stones, Moderate: too sandy. 
small stones. small stones. slope. 
ЕЗ са апа Severe: slope,large Severe: slope -_____ __ Severe: slope,-large Severe: large stones. 
stones. stones, small stones. ` 
Xerofluvents: 
[MEM Severe: floods ---_---- Severe: floods _______ Severe: floods, slope ..| Severe: floods. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 
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lines, and underground cables; (4) evaluate alterna- 
tive sites for location of sanitary landfills, onsite 
sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, 
clay, and topsoil; (7) plan farm drainage systems, 
irrigation systems, ponds, terraces, and other struc- 
tures for soil and water conservation; (8) relate per- 
formance of structures already built to the properties 
of the kinds of soil on which they are built so that 
performance of similar structures on the same or a 
similar soil in other locations can be predicted; and 
(9) predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices 
or general designs that will overeome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed map in this soil 
survey, small areas of soils that differ from the domi- 
nant soil may be included in mapping. Thus, these 
data do not eliminate the need for onsite investiga- 
tions, testing, and analysis by personnel having ex- 
pertise in the specific use contemplated. 

The information is presented mainly in tables. Table 
6 shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 7, for 
sanitary facilities; and table 8, for water management. 
Table 9 shows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms 
are defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 6. A slight limitation 
indicates that soil properties generally are favorable 
for the specified use; any limitation is minor and easily 
overcome, A moderate limitation indicates that soil 
properties and site features are unfavorable for the 
specified use, but the limitations can be overcome or 
minimized by special planning and design. A severe 
limitation indicates that one or more soil properties or 
site features are so unfavorable or difficult to overcome 
that a major increase in construction effort, special 
design, or intensive maintenance is required. For some 
soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, and open ditches. Such digging or trench- 
ing is influenced by soil wetness caused by a seasonal 
high water table; the texture and consistence of soils; 
the tendency of soils to cave in or slough; and the 


presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is given, and the presence of very 
firm or extremely firm horizons, usually difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 6 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small 
commercial buildings without basements and for 
dwellings with and without basements. For such struc- 
tures, soils should be sufficiently stable that cracking 
or subsidence of the structure from settling or shear 
failure of the foundation does not occur. These ratings 
were determined from estimates of the shear strength, 
compressibility, and shrink-swell potential of the soil. 
Soil texture, plasticity and in-place density, potential 
frost action, soil wetness, and depth to a seasonal high 
water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for base- 
ments, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important 
considerations in the choice of sites for these struc- 
tures and were considered in determining the ratings. 
Susceptibility to flooding is a serious hazard. 

Local roads and streets referred to in table 6 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of a subgrade of the 
underlying soil material; a base of gravel, crushed 
rock fragments, or soil material stabilized with lime 
or cement; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
the soils as well as the quantity and workability of 
fill material available are important in design and 
construction of roads and streets. The classifications 
of the soil and the soil texture, density, shrink-swell 
potential, and potential frost action are indicators of 
the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard 
rock or very compact layers, and content of large 
stones affect stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil proper- 
ties and site features to be considered in design and 
installation. Also, those soil properties that affect ease 
of excavation or installation of these facilities will be 
of interest to contractors and local officials. Table 7 
shows the degree and kind of limitations of each soil 
for such uses and for use of the soil as daily cover for 
landfills. It 1s important to observe local ordinances 
and regulations. 

If the degree of soil limitation is expressed as slight, 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


Soil name and 
map symbol 


Aeneas: 


--| Severe: 


Shallow 
excavations 


Severe: cutbanks 
cave. 


cutbanks 


cave. 
Severe: cutbanks . 


Dwellings without 
basements 


Local roads 
and streets 


Moderate: frost 
action. 

Moderate: frost 
action. 

Moderate: slope, 


frost action. - 


12 аи ниши 


cave, 
Severe: floods, 
cutbanks eave, 
wetness. 
Severe: floods ___ 
Slight . .. 
Slight . __ . 
Moderate: slope-_ 
Severe: slope .... 
Moderate: small 
stones. 
Moderate: small 
Stones. 
Moderate: slope, 
small stones. 
Severe: slope .... 
--| Severe: large 
stones. 
Severe: large 


Stones, slope. 


Severe: slope, 
cutbanks cave. 

Severe: large 
Stones, small 
stones, slope. 


Severe: floods, 
wetness. 


Severe: floods, 
wetness, 


Moderate: 
stones. 

Severe: slope ____ 

Moderate: slope, 
small stones. 


small 


Slight ----------- 
Slight 222 
Moderate: slope - 
Severe: floods ___ 
Severe: floods ___ 
Slight ____ 
Slight -. —— 
Moderate: slope . 
Severe: slope ____ 
Slight ----------- 
Slight .. а 
Moderate: slope . 
Severe: slope ---- 
Severe: large 
stones, 

Severe: large 


stones, slope. 


Severe: slope ____ 

Severe: large 
stones. 

Severe: floods, 
wetness. 

Severe: floods ___ 

Slight _________-- 

Severe: slope ~--~ 

Moderate: slope _ 


Dwellings with 
basements 
Slight ___ 
Slight ---.._-_____ 
Moderate: slope . 
Severe: floods, 

wetness. 
Severe: floods ... 
Slight ----________ 
Slight ________-_-- 
Moderate: slope _ 
Severe: slope .... 
Slight 2...2... 
Slight =... == 
Moderate: slope . 
Severe: slope... 
Severe: large 
stones, 

Severe; large 


stones, slope. 


Severe: slope ____ 


Severe: large 
stones, slope. 


Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Slight ____________ 

Severe: slope -___ 

Moderate: slope . 


Small 
commercial 
buildings 
Slight Lll 
Moderate: slope __ 
Severe: slope .... 
Severe: floods ... 
Severe: floods . 
Slight; 22-22-2525... 
Moderate: slope -- 
Severe: slope ---- 
Severe: slope .. 
Slight: —— L... 
Moderate: slope -- 
Severe: slope ____ 
Severe: slope ____ 

Severe: large 


Stones, slope. 
Severe: large 
Stones, slope. 


Severe: slope .... 


Severe: large 
Stones, slope. 


Severe: floods, 
wetness. 


Severe: floods ___ 


Moderate: slope __ 


Severe: 
Severe: 


slope ____ 
slope ____ 


Moderate: floods, 
Írost action, 


Severe: low 
strength. 


Moderate: low 
strength, frost 
action. 

Moderate: low 
strength, frost 
action. 

Moderate: low 
strength, frost 
action, slope. 


Severe: slope. 
Moderate: frost 
action. 
Moderate: frost 
action, 
Moderate: slope, 
frost action. 
Severe: slope. 
Moderate: large 


stones, frost 
action, slope. 


Severe: slope, 
Severe: slope, 
Severe: slope. 
Severe: floods, 
frost action, 
low strength. 
Severe: floods, 


frost action, 
low strength. 


Moderate: frost 
action. 

Severe: slope. 

Moderate: slope, 


frost action. 
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TABLE 6.—Building site development—Continued 


Soil name and Shallow Dwellings without Dwellings with Small 1 Local roads 
map symbol excavations basements basements commercia and streets 
buildings 
30 e ZZ 2 SS s= Severe: large Severe: large Severe: large Severe: slope, Moderate: large 
stones, stones. stones. large stones. stones, frost 
action, slope. 
E E o E Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. large stones. large stones. 
Dinkelman: 
33,35 ددجت‎ Moderate: slope, | Moderate: slope -| Moderate: slope -| Severe: slope ----| Moderate: frost 
small stones. action, low 
strength, slope. 
34,38. === orem a] Severe: slope ____| Severe: slope ----| Severe: slope _--- Severe: slope ----| Severe: slope. 
ее Severe; large Severe: large Severe: large Severe: slope, Severe: large 
stones. stones. stones. large stones, stones. 
ЕДИ ЕН Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: large 
large stones. large stones. large stones. large stones. stones, slope. 
Disautel: 
99 наши нити Moderate: small | Slight ~---------- ight са oases Moderate: slope --; Moderate: frost 
stones. action. 
40 —— — Moderate: slope, | Moderate: slope .| Moderate: slope - Severe: slope ----| Moderate: slope, 
small stones. frost action. 
41,42: Lo um asses Severe: slope ----| Severe: slope ----| Severe: slope ----| Severe: slope ----| Severe: slope. 
Disautel: 
TT MNT cr Severe: large Severe: large Severe: large Severe: slope, Moderate: slope, 
stones. stones, stones. large stones. large stones, 
| frost action. 
"-—— asus pa Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. large stones. large stones. 
Donavan: 
T NS Moderate: small | Slight ----------- ight SL... s= Moderate: slope --| Moderate: frost 
stones. aetion, low 
strength. 
АБАТ аена Severe: slope ----| Severe: slope -_--| Severe: slope ----| Severe: slope ____| Severe: slope. 
DT prece بن د د ی‎ Severe: large Severe: large Severe: large Severe: large Moderate: large 
stones, stones. stones. stones, slope. stones, frost 
action. 
49 د‎ s= Severe: large Severe: large Severe: large Severe: large Severe: slope. 
ims stones, slope. stones, slope. stones, slope. stones, slope. 
Donavan part ---| Severe: large Severe: large Severe: large Severe: large Severe: slope. 
stones, slope. stones, slope. stones, slope. stones, slope. 
Rock outcrop part.-|-------------------|-------_----------~]---------------- | | م‎ 
Emdent 
BP ےب‎ oe Severe: floods, Severe: floods ___| Severe: floods, Severe: floods ___| Severe: floods, 
wetness. wetness. frost action. 
Ewall: 
52 КЕНЕН „_| Severe: cutbanks isht 22-22 НЕ lise Moderate: slope ..| Slight. 
cave, 
54. 55; ت‎ Severe: slope, Severe: slope ____| Severe: slope ----| Severe: slope ..-- Severe: slope. 
cutbanks cave. 
Haley: 
[ د‎ НИЕ а, Severe: cutbanks | Slight __--------- Slight ____-------- Moderate: slope --| Moderate: frost 
саме. ` action. 
§7,:58 = шиши Severe: slope, Severe: slope ----| Severe: slope ....| Severe: slope ---- Severe: slope. 
cutbanks cave. 
Havillah: 
ЕВЕ ЕЕ Moderate: small Slight ..---------| Sli ____________| Moderate: slope ..| Severe: frost 
stones. action. 
BO ieee ЧН Moderate: slope, | Moderate: slope -| Moderate: slope -| Severe: slope ____|- Severe: frost 
small stones. action. 
bl, У НЕНА ЕНИ = cee Severe: slope ....| Severe: slope ----| Severe: slope ---- Severe: slope ----! Severe: slope, 
is frost action. 
 — —  — Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
large stones. large stones. large stones. large stones. frost action. 
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TABLE 6.—Building site development—Continued 


Soil name and Shallow 
map symbol excavations 
Hodgson: 
0 ا‎ —— Moderate: slope .- 
Hum 
05 Moderate: slope, 
too clayey, 
small stones. 
Hunters: 
ИНОЕ Severe: too 
clayey. 
zy gem MT m DR Severe: too 
clayey. 
OS. OF Lade endum nci aid Severe: slope, 
too clayey. 
Karamin: 
[| AMAN Uc MSN Severe: slope, 
cutbanks cave. 
Kartar: 
A CORE EES EEE Severe: cutbanks 
cave, 
ЕЕ Severe: slope, 
cutbanks cave. 
Е ТВ ee cee ees Severe: slope, 
large stones, 
cutbanks cave. 
74 аи њи Severe: large 
stones, small 
Stones, cutbanks 
cave. 
Koepke 
p/m Moderate: small 
stones. 
T1802 enc eec Moderate: slope, 
small stones. 
78; 79 ucc па Severe; slope ---- 
Leader: 
[pe —— Severe: cutbanks 
cave. 
82:8 — Severe: slope, 
cutbanks cave, 
Leavenworth: 
Е РНЕ Severe: floods, 
wetness. 
Lithic Xerochrepts: 
5i 
Lithic Xerochrepts 
part са аса Severe: slope, 
depth to rock, 
Cashmont part ____| Severe: large 
Sto: es, slope. 
186: 
Lithie Xerochrepts 
part ______ -.----.| Severe: slope, 
denth to rock. 
Conconully part _._| Severe. slope, 


large stones. 

187: 
Lithic Xerochrepts 
part Severe: slope, 
depth to rock. 


Dwellings without 
basements 


Moderate: slope, 
shrink-swell, 
low strength. 


Moderate: slope, 
low strength, 
shrink-swell. 


Moderate: low 
strength. 
Moderate: low 
strength, slope. 
Severe: slope ____ 
Severe: slope .... 
Moderate: slope . 
Severe: slope .... 
Severe: slope, 
large stones, 
Severe: large 
stones, 

Slight __________- 
Moderate: slope . 
Severe: slope ____ 
Slight L2. 
Severe: slope ____ 
Severe: floods ___ 
Seve.e: slope, 
depth to rock. 
Severe: large 


Stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 


Small 


Dwellings with Local roads 


basements бра пса] апа streets 
Moderate: Severe: slope ----| Moderate: slope, 
shrink-swell, frost action, 
slope, low low strength. 
strength, 
Moderate: slope, | Severe: slope ____| Severe: low 


Strength, frost 


low strength, 
action, 


shrink-swell. 


Moderate: Moderate: low Severe: frost 
low strength, strength, slope. action. 
Shrink-swell. 

Moderate: slope, | Severe: slope ....| Severe: frost 
low strength, action. 
Shrink-swell. 

Severe: slope ....| Severe: slope ....| Severe: slope, 

frost action. 

Severe: slope ....| Severe: slope ... | Severe: slope. 

Moderate: slope -| Severe: slope ____| Moderate: slope, 

frost action. 

Severe: slope __-.| Severe: slope __-_| Severe: slope. 

Severe: slope, Severe: slope, Severe: slope. 
large stones, large stones. 

Severe: large Severe: slope, Moderate: slope, 
stones. large stones. frost action, 

large stones. 

Slight .2  . Moderate: slope __| Severe: frost 

action. 

Moderate: slope -| Severe: slope ___| Severe: frost 

action. 

Severe: slope ____| Severe: slope ....| Severe: slope, 

frost action. 

Slight ------------ Moderate: slope ..| Moderate: frost 

ection. 

Severe: slope __._| Severe: slope ....| Severe: slope. 

Severe: floods, Severe. floods ___| Severe: floods. 
wetness. 

Severe: slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock. depth to rock. 

Severe: large Severe: large Severe: slope. 
Stones, slope. stones, slope. 

Severe: „slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock. depth to rock. 


Severe: slope, Severe:' slope. 


Severe: slope, 
large stohes. 


large stones. 


Severe: slope, 


Severe: slope, 
depth £o rock. 


Severe: slope, 
depth to rock. 


depth to rock. 
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TABLE 6.—Building site development—Continued 


Soilname and 
map symbol 


Donavan part ----- 


Shallow 
excavations 


Severe: large 
stones, slope. 


Dwellings without Dwellings with Small, 
commercial 

basements basements buildings 
Severe: large Severe: large Severe: large 


stones, slope. 


stones, slope. 


stones, slope. 
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Local roads 
and streets 


Severe: slope. 


Rock outerop part-_|__--______---_-----|_--__------------~_|--------_----------|-------------------|------------------- 


8: 
Lithic Xerochrepts 
HSL. алаан 


1 


Lithie Xerochrepts 
Dart = 


190: 
Lithie Xerochrepts 
part... 


я 


l: 
Lithic Xerochrepts 
part —.. . 


1 


Lithic Xerochrepts 
part. aia 


1 


Lithie Xerochrepts 
DATE =н 


Nighthawk part -- 


1 


Lithic Xerochrepts 
part amu 


Republic part ___- 


195: 
Lithic Xerochrepts 
papt — c... 


1 


Lithie Xerochrepts 
рат реа 


Severe: slope, 
depth to rock. 

Moderate: 
too clayey, 
small stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones, 
cutbanks cave. 


Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones, 
small stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones, 
cutbanks cave. 


Severe: cutbanks 
cave. 
Severe: large 


Stones, cutbanks 


cave. 


slope, 


Severe: slope, 
depth to rock. 
Moderate: 
low strength, 
shrink-swell. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


slope, 


Severe: slope, 
depth to rock. 
Moderate: 
low strength, 
shrink-swell. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


slope, 


Severe: slope, 
depth to rock. 

Severe: 

Severe: slope, 
depth to rock. 

Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 
large stones. 
Severe: slope, 
depth to rock. 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


slope ---- 


Severe: slope, 
depth to rock. 

Severe: low 
strength, frost 
action. 


Severe: slope, 
depth to rock. 
Severe: slope. 
Severe: slope, 
depth to rock. 
Severe: frost 


action, large 
stones, slope. 


Severe: slope, 
depth to rock. 
Severe: large 


Stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope. 
Severe: slope, 
depth to rock. 
Severe: slope. 
Severe: slope, 
depth to rock. 
Severe: ‘slope. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 


frost action. 


Moderate: slope . 
Severe: large 
stones. 


Moderate: slope -| Severe: 
Severe: large Severe: large 
stones. stones, slope. 


slope ____ 


Moderate: slope, 
frost action. 
Moderate: slope, 


large stones. 
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TABLE 6.—Building site development—Continued 


Soilname and Shallow 
map symbol excavations 
HOW шешшш изди д Severe: large 
stones, slope, 
cutbanks cave. 
Mires 
ТОТ ——— ب‎ Severe: slope, 
cutbanks cave. 
Oss E Severe: slope, 
large stones, 
cutbanks cave. 
[03.22222 د‎ a Severe: cutbanks 
cave, 
ол ал а а REE Severe: cutbanks 
cave, 
Molson: 
[05 اد اد کت‎ Moderate: small 
stones. 
105. 109 неее Moderate: slope, 
small stones. 
107, 108. L... Severe: slope ____ 
о еее Severe: large 
stones, slope. 
Nespelem: 
(12 on s= eon Slight ________-- 
[13 a ЕЛ Moderate: slope _ 
Nespelem: 
114, 115, 116 __-_______ Severe: slope ---- 
117 کک‎ "——— S Moderate: too 
clayey. 
Nevine 
LEN ee НЕ Severe: slope ____ 
120 rc — Á— Severe: large 
stones. 
pl ———— —— а Severe: large 
stones, slope. 
Newbon: 
122, 125 ————-——--------| Moderate: small 
stones. 
[23:22 2 ваш —— Moderate: slope, 
small stones. 
124, 126, 127, 128, 129---| Severe: slope... 
[ЗО د‎ == 2. S= Severe: slope, 


large stones. 


Nighthawk: 

[ET tee Severe: small 
stones, cutbanks 
cave. 

3 و‎ Severe: small 
stones, cutbanks 
cave. 

133 کد دد‎ Severe: slope, 
small stones, 
cutbanks cave, 

134, 135, 136 _ cc Severe: slope, 
large stones, 
small stones. 

Okanogan: 


‚137, 138 Severe: floods ___ 


Small 


Dwellings without Dwellings with : Local roads 
commercial 
basements basements buildings and streets 
Severe: large Severe: large Severe: large Severe: slope. 
stones, slope. Stones, slope. Stones, slope. 
Severe: slope ____| Severe: slope ....| Severe: slope ____| Severe: Slope. 
Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
large stones. large stones. large stones. large stones. 
Slight __________- Süght ase Moderate: slope ..| Severe: frost 
action. 
Moderate: slope -| Moderate: slope .| Severe: slope ____| Severe: frost 
action. 
Slight __________-- Slight uu Moderate: slope ..| Severe: frost 
action. 
Moderate: slope -| Moderate: slope .| Severe: Slope ____ | Severe: frost 
action. 
Severe: slope ....| Severe: slope ....| Severe: slope ----| Severe: slope, 
frost action. 
Severe: large Severe: slope, Severe: slope, Severe: frost 


Stones, slope. large stones. large stones. action, large 
Stones, slope. 


Moderate: low Moderate: low Moderate: slope, Severe: frost 
strength. Strength. low strength. action. 
Moderate: slope, | Moderate: slope, | Severe: slope ....| Severe: frost 
low strength. low strength. action. 
Severe: slope ____| Severe: slope ....| Severe: slope ....| Severe: slope, 
frost action. 
Moderate: low Moderate: low Moderate: low Severe: frost 
strength, strength, strength, action. 
shrink-swell, Shrink-swell, shrink-swell. 
Severe: slope ----| Severe: slope ___| Severe: slope ____| Severe: slope, 
frost action. 
Severe: large Severe: large Severe: large Severe: large 
stones, stones, stones, slope, stones. 
Severe: large Severe: large Severe: large Severe: large 


stones, slope. stones, slope. stones, slope. stones, slope. 


Slight -.. . Slight ____________ Moderate: slope __ Moderate; frost 
action. 
Moderate: slope -| Moderate: slope -| Severe: Slope ....| Moderate: slope, 
frost action. 
Severe: slope -__-| Severe: slope ....| Severe: slope ____ Severe: slope. 
Severe: slope, Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. large stones. 
Slight) s c. a Slight oe Moderate: slope..| Moderate: frost 
action. 
Moderate: slope .| Moderate: slope _| Severe: slope ----| Moderate: slope, 
frost action. 
Severe: slope -___| Severe: slope ....| Severe: slope ----| Severe: slope. 
Severe: slope, Severe: slope, Severe: slope, Severe: slope, 


large stones. large stones. large stones, large stones, 


Severe: floods ___| Severe: floods ___| Severe: floods ___| Severe: floods. 
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Soil name and Shallow Dwellings without | Dwellings with NEL Local roads 
map symbol excavations basements basements buildin and streets 
gs 
Owhi: 

39 ——— Severe: cutbanks | Slight _____-_-----| Slight ------------| Slight ------------ Moderate: frost 
cave, small action. 
stones, 

140, 141) aa asa Severe: cutbanks | Slight -----------| Slight ------------ Moderate: frost 
cave, small action. 
stones. 

Owhi 

[vla t: Severe: slope, Severe: slope ....| Severe: slope ----| Severe: slope ----| Severe: slope. 
cutbanks cave, 
small stones. 

ene, Severe: large Severe: large Severe: large Severe: slope, Moderate: slope,‏ ی 
stones, cutbanks stones. stones. large stones. frost action,‏ 
cave, large stones.‏ 

аа Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope. 
large stones, large stones. large stones. large stones, 
cutbanks cave. 

Pogue: 

145) и Severe: cutbanks | Slight _________--| Slight ------------| Slight -_- Moderate: frost 
eave, small action, 
stones. 

146, 149 ------------- Severe: cutbanks | Slight _______----| Slight ------------ slope __| Moderate: frost 
cave, small action. 
stones. 

7 а бое Severe: cutbanks | Moderate: slope -| Moderate: slope -| Severe: slope ..—-| Moderate: frost 
cave, small action, slope. 
stones. 

148, [50 а Severe: slope, Severe: slope ...| Severe: slope ----| Severe: slope _---| Severe: slope. 
cutbanks cave, 
small stones. 

5-е Severe: large Severe: large Severe: large Severe: large Moderate: slope, 
stones, cutbanks stones, stones. stones, slope. frost action, 
cave, small large stones. 
stones. 

5 Severe: slope, Severe: large Severe: large Severe: large Severe: slope. 
small stones, stones, slope. stones, slope. stones, slope. 
cutbanks cave. 

Republic: 

153, 157 -.,---~------ Moderate: small Moderate: slope -| Moderate: slope -| Severe: slope ----| Moderate: slope, 

| stones, slope, frost action, 

154, 158, 159 ____ Severe: slope ____| Severe: slope ___| Severe: slope ----| Severe: slope -.--| Severe: slope. 

TIU RENNES REM Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. large stones. large stones. 

ББ сы аи а а Moderate: small | Slight —-------..-.| Süght ---_-------- Moderate: slope ..| Moderate: frost 
stones. action. 

БО арм Severe: cutbanks | Slight ------------| Slight ------------) Slight -_ Moderate: frost 
cave, small action. 
stones, 

Riverwash: 
l5] مد‎ K Y | T T T -- - --- + - - || ma m سس ت س‎ 
Rock outerop: 
2 _——-----—-—-—---—----|-------------------|----—---------------|[-------------------|-------------------[------------------- 
Skaha: 

163, 164 ______------- Severe: cutbanks | Slight ________---- Slight -----.------ Moderate: slope --| Slight. 
cave,“small 
stones, 

165, 156 casse =... Severe: slope, Severe: Severe: slope ----| Severe: slope ----| Severe: slope. 
small stones, 
cutbanks cave.. 

Springdale: 

[67 Bee НЕ На Severe: cutbanks | Slight ------------| Slight ______------| Slight --_-__-------- Slight. 
cave. 

168 tee Severe: cutbanks | Slight ------------| Slight ------------ Moderate: slope .| Slight. 
cave. 

po R—M Severe: slope, Severe: slope ....| Severe: slope --..| Severe: slope ----| Severe: slope. 


cutbanks cave. 
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TABLE 6.—B%wildimg site development—Continued 


Soil name and Shallow Dwellings without 
map symbol excavations basements 

[JO Lee E Sm ree Severe: large Severe: large 
stones, cutbanks stones. 
cave. 

В مھ و‎ Severe: slope, Severe: slope, 
large stones, large stones. 
cutbanks, cave. 

Synarep: 
p rec ——— Moderate: Severe: floods --- 
wetness, floods. 
Tonasket: 
DE — НЕ Slight: assis Moderate: low 
strength. 
pr SEIT Јоана Moderate: low 
strength. 

75 cR TN Moderate: slope .| Moderate: slope, 

low strength. 

176. 177 == наана Severe: slope ____| Severe: slope ---- 

p; MS Severe: slope, Severe: slope, 
large stones. large stones. 

Wadams: 

[rp MIR NP PUN Severe: cutbanks | Moderate: slope _ 
cave. 

IEE EN SESE NER Severe: large Severe: large 
stones, cutbanks stones. 
cave, small 
stones. 

Їй жыша а M. Severe: slope, Severe: slope, 
large stones, large stones. 
cutbanks cave. 

Winthrop 

192... nonu Severe: cutbanks | Slight _-_ _ 
cave, small 
stones. 

183 аьыы Severe: slope, Severe: slope, 
large stones, large stones. 
cutbanks cave. 

Xerofluvents: 
(ЗА а ee Severe: floods ___| Severe: floods ___ 


Dwellings with Small Local roads 
commercial 
basements buildings and streets 
Severe: large Severe: slope, Moderate: slope, 
Stones. large stones. large stones. 
Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. 
Severe: floods ...| Severe: floods ___| Severe: frost 
action. 
Moderate: low Moderate: low Moderate: frost 
Strength. strength. action, low 
Strength. 
Moderate: low Moderate: slope, | Moderate: frost 
strength. low strength. action, low 
Strength. 
Moderate: slope, | Severe: slope ----| Moderate: slope, 
low strength. frost action, 
low strength. 
Severe: slope ---_| Severe: slope ----| Severe: slope. 
Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. 
Moderate: slope .| Severe: slope ....| Moderate: frost 
action, slope. 
Severe: large Severe: slope, Moderate: frost 
stones. large stones. action, slope, 
large stones. 
Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. 
Slight Lulu Moderate: slope .| Slight. 
Severe: slope, Severe: slope, Severe: slope. 
large stones. large stones. 
Severe: floods, Severe: floods ...| Poor: floods. 
wetness. 


"This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if mod- 
erate, soil properties or site features are unfavorable 
for the specified use, but limitations can be overcome 
by special planning and design; and if severe, soil 
properties or site features are so unfavorable or diffi- 
cult to overeome that major soil reclamation, special 
designs, or intensive maintenance is required. Soil 
suitability is rated by the terms good, fair, or poor, 
which, respectively, mean about the same as the terms 
slight, moderate, and severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil 
horizons between depths of 18 and 72 inches are 


evaluated for this use. The soil properties and site 
features considered are those that affect the absorption 
of the effluent and those that affect the construction of 
the system. 

Properties and features that affect absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and shallowness to bedrock 
interfere with installation. Excessive slope can cause 
lateral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption 
fields are installed on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the 
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TABLE 7.—Sanitary facilities 


['Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 


definitions of “slight,” “moderate,” “good,” “fair,’ 


' and other terms used to rate soils. Absence of an entry means soil was not rated] 


Soil name and Septie tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map symbol absorption fields areas land: Jandfill for landfill 
Aeneas: 

Е o nme Slight? 2222 22. Severe: seepage__| Severe: seepage..| Severe: seepage --| Fair: thin layer, 

area reclaim. 

PEE E E SBE SEE REE Moderate: * Severe: slope, Severe: seepage..| Severe: seepage..| Fair: thin layer, 
slope. seepage. area reclaim, 

slope. 
Badland: 
4 LLL cc AAE јен | | aa: 
Boesel: 

Ма Severe: floods, Severe: floods, Severe: floods, Severe: floods, Fair: thin layer,‏ و 

wetness, wetness, seepage. seepage, wetness. seepage, wetness. area reclaim, 
wetness. 
Boesel Variant: 
ОБСЕ аа Severe: floods, Severe: floods ...| Severe: floods ___| Severe: floods ...| Fair: too clayey. 
peres slowly. 
Cashmere: : | 
ZA DONC aa ыы Slight* ----------- Severe: seepage--| Severe: seepage __| Slight == Good, 
ООН ОНИ ЕВ Moderate: ° Severe: slope, Severe: seepage __| Moderate: slope -- Fair: slope. 
` slope. seepage. 

|: So su невы Severe: slope ..--| Severe: slope, Severe: seepage __| Severe: slope ----| Poor: slope. 

seepage. 

Ма oe Severe: slope ----| Severe: slope, Severe: slope, Severe: slope .__ | Poor: slope. 

seepage. seepage. 
Cashmont: | Ë 

12. 13 e аи Slight? aaa Severe: seepage, | Severe: seepage .| Severe: seepage --| Poor: small 

small stones. stones. 

I aaa Moderate: * Severe: slope, Severe: seepage __| Severe: seepage --| Poor: small 
slope. seepage, small stones, 

stones. 

l5 а ЗИ کی ات ت‎ Severe: slope _----| Severe: slope, Severe: seepage __| Severe: slope, Poor: slope, 
seepage, small seepage. small stones. 
stones. 

|9 ب ی یی‎ Severe: large Severe: large Severe: seepage, | Severe: seepage --| Poor: large 
stones. stones, seepage, large stones. stones, small 

slope stones, 

te n a Severe: large Severe: large Severe: slope, Severe: slope, Poor: large‏ ت 
stones, seepage, stones, seepage, large stones, seepage. stones, small‏ 
slope. slope. seepage. stones, slope.‏ 

Chesaw: 
Lee —— کے‎ Severe: slope ----| Severe: slope, Severe: slope, Severe: slope, Poor: too sandy, 
seepage. seepage, too seepage. small stones, 
sandy. slope. 

22 ——— Severe: large Severe: seepage, | Severe: slope, Severe: slope ----| Poor: slope, 

stones, slope. large stones, large stones, large stones, 
slope. seepage. small stones. 
Colville: 

23, 24 eso Па Severe: floods, Severe: floods, Severe: floods, Severe: floods, Fair: too clayey. 
wetness, peres wetness. ‘wetness. wetness. | 
slowly. 

Conconully: 
mrt —ÀÓ Slight’ _---------- Severe: seepage__| Severe: seepage --| Severe: seepage --| Fair: small 
Stones. 
202 M" Severe: slope ----| Severe: slope, Severe: зеераре__| Severe: slope, Poor: slope. 
seepage. seepage. К 

28 E ت ت‎ Moderate: ° Severe: slope, Severe: seepage --| Severe: seepage --| Fair: slope, 
slope.- seepage. small stones. 

За eee ава Severe: large Severe: slope, Severe: seepage, | Severe: seepage -_| Poor: large 
stones. seepage, large large stones. Stones. 

stones. 

31:32 ت دنات‎ > Severe; slope, Severe: slope, Severe: seepage, | Severe: slope, Poor: slope, 
large stones. seepage, large large stones, seepage. large stones. 

stones. slope, 
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TABLE 7,—Sanitary facilities—Continued 
Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map symbol absorption fields areas landfill landfill for landfill 
Dinkelman: 
33,35 censeret Moderate: * Severe: slope, Severe: seepage .| Severe: seepage -_| Fair: slope, 
slope. зеераре. small stones. 
34, 38 2-2 Severe: slope ----| Severe: slope, Severe: slope, Severe: slope, Poor: slope. 
зеераре. зеераре. зеераре. 
06 ک2 ت د‎ Severe: large Severe: slope, Severe: large Severe: seepage ..| Poor: large 
stones. seepage, large Stones, seepage. Stones. 
stones. 
dicun ee ши Severe: slope, Severe: slope, Severe: slope, Severe: slope, Poor: slope, 
large stones. seepage, large large stones, seepage. large stones. 
stones, seepage, 
Disautel 
ЗӨ а Slight ________---- Moderate: slope, | Moderate: small | Slight -......_.___ Good. 
seepage. stones. 
Аб د‎ аа OUS Moderate: slope __| Severe: slope ---- Moderate: small | Moderate: slope --| Fair: slope. 
stones. 
У gemere REN Severe: slope ----| Severe: slope ----| Moderate: slope, | Severe: slope ....| Poor: slope. 
` small stones. 
Disautel: 
FUND T Severe: slope ----| Severe: slope ----| Severe: slope ....| Severe: slope ----| Poor: slope. 
ЕЕРЕЕ ВЕ Severe: large Severe: slope, Severe: large Moderate: slope --| Poor: large 
stones. large stones, stones. stones. 
seepage, 
Ae sph cee ees Severe: slope, Severe: slope, Severe: slope, Severe: slope ----| Poor: slope, 
large stones. large stones, large stones. large stones. 
seepage. 
Donavan 
И PTT Slight ------------ Moderate: slope, | Slight == Slight -.-----=-=- Fair: small 
seepage, small stones, 
stones. 
Severe: slope ____| Severe: slope ----| Moderate: slope __| Severe: slope ---_| Poor: slope. 
Severe: slope -.--| Severe: slope ----| Severe: slope ____| Severe: slope ....| Poor: slope. 
Severe: large Severe: large Severe: large Severe: slope ----| Poor: large 
stones. stones, slope. stones, stones, small 
stones. 
TI д ысы i Severe: large Severe: large Severe: large Severe: slope ----| Poor: slope, 
stones, slope. Stones, slope. Stones, slope. large stones, 
: small stones. 
50: 
Donavan part ----- Severe: large Severe: large Severe: large Severe: slope ____| Poor: slope, 
stones, slope. Stones, slope. stones, slope. large stones, 
small stones. 
Rock outerop parta. LL Loc LL aoa н neem ees | ا‎ | ое noi 
Emdent 
Gl ےت د‎ ee se tonal Severe: floods, Severe: floods, Severe: floods, Severe: floods, Good. 
wetness. wetness. wetness. wetness, 
Ewall: 
52:083. И Zoe Slight? 2. Severe: slope, Severe: seepage --| Severe: seepage --| Poor: too sandy. 
seepage. 
Lo eee Severe: slope ..-.| Severe: slope, Severe: seepage __| Severe: slope, Poor: too sandy, 
seepage.. seepage. slope. 
BG oes OEE Severe: slope _.__| Severe: slope, Severe: slope, Severe: slope, Poor: too sandy, 
seepage. seepage. seepage. slope. 
Haley: 
BG see ИНЕ Slight... .. saت‎ Severe: seepage..| Severe: seepage. | Severe: seepage..| Fair: area re- 
claim, thin layer. 
[pt — Severe: slope ____| Severe: slope, Severe: seepage..| Severe: slope, Poor: slope. 
seepage. seepage. 
Haley: 
ae ne E E Severe: slope ....| Severe: slope, Severe: slope, Severe: slope Poor: slope. 
seepage. seepage. seepage. 
Havillah: 
Ly RR MIU PRIN, Severe: perces Moderate: slope .| Slight _--...-..___ Slight ~- Fair: small 
Slowly. stones. 
60 аьаан Severe: регсз Severe: slope ..—.| Slight ----------—- Moderate: slope -_| Fair: slope, 


slowly. 


small stones. 


Soil name and 
map symbol 


10 pe — —— 
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TABLE 7.—Sanitary facilities-—Continued 


Septic tank 
absorption fields 


Severe: slope, 
peres slowly. 

Severe: slope, 
peres slowly. 

Severe: slope, 
large stones, 
peres slowly. 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


peres 
peres 


slope, 
peres slowly. 
Severe: slope, 
perces slowly. 


Severe: slope ____ 


Moderate: ? 
slope. 
Severe: slope ____ 
Severe: slope ---- 
Severe: large 
stones. 
Severe: slope, 


large stones. 


ӨНӨ aska ы s S 
Moderate: slope -- 
Severe: slope __-- 
Severe: slope ____ 
Slight? ooo 
Severe: slope. .. 
Severe: slope -—-- 
Severe: wetness, 
floods. 


Sewage lagoon 


Trench sanitary 
landfill 


areas 
Severe: slope -.--| Moderate: slope.. 
Severe: slope ..—-| Severe: slope ___- 
Severe: slope, Severe: slope, 


large stones. 


Severe: slope __-- 

Severe: slope ... 

Moderate: slope, 
Seepage. 

Severe: slope .... 

Severe: slope ...- 

Severe: slope ...- 

Severe: slope, 
seepage, 

Severe: slope, 
seepage, 

Severe: slope, 
seepage. 

Severe: slope, 
Seepage. 

Severe: slope, 
Seepage. 

Severe: slope, 


seepage, large 
Stones, 


Severe: seepage-- 

Severe: slope, 
seepage. 

Severe: slope, 
зеераре. 

Severe: slope, 
seepage. 

Severe: seepage-- 

Severe: slope, 
seepage. 

Severe: slope, 
seepage, 

Severe: floods, 


seepage, wetness. 


large stones. 


Moderate: 
clayey. 


too 


Moderate: 
clayey. 


too 


Severe: too 
clayey. 
Severe: 
clayey. 
Severe: 
clayey. 
Severe: slope, 
too clayey. 


too 


too 


Severe: seepage -- 


Severe: seepage .. 


Severe: seepage __ 


Severe: slope, 
seepage, 
Severe: seepage, 
large stones. 
Severe: slope, 
seepage, large 
stones, 


Severe: seepage __ 


Severe: seepage -- 
Severe: seepage -- 


Severe: slope, 
. seepage. 


Severe; seepage -- 


Severe: seepage __ 
Severe: slope, 
seepage. 


Severe: floods, 
seepage, wetness. 
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Area sanitary 
landfill 


Severe: slope -_-- 


Severe: slope -___ 


Severe: slope ____ 


Moderate: slope 


Moderate: slope -_ 


Moderate; slope -- 


Severe: slope _--- 


Severe: slope .... 


Severe: slope, 
seepage. 


Severe: seepage -- 


Severe: slope, 
seepage. 


Severe: slope, 
seepage. 
Severe: seepage -- 


Severe: slope, 
seepage. 


Severe: seepage __ 


Severe: seepage .. 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 


Severe: seepage __ 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 


Severe: floods, 
seepage, wetness. 


Daily cover 


for landfill 
Poor: slope. 
Poor: slope. 
Poor: slope, 


large stones. 


Fair: slope, 
too clayey. 


Fair: small 
stones, too 
clayey, slope. 


Poor: too clayey. 
Poor: too clayey. 
Poor: slope, 

too clayey. 
Poor: slope, 


too clayey. 


Poor: too sandy, 
area reclaim, 
slope. 


Fair: slope, 
small stones, 
area reclaim. 


Poor: slope. 
Poor: slope. 
Poor: large 
stones. 
Poor: slope, 


large stones. 


Poor: area 
reclaim. 
Poor: area 
reclaim. 
Poor: slope, 
area reclaim. 
Poor: slope, 


area reclaim. 


Fair: area re- 
claim, thin layer. 
Poor: slope. 


Poor: slope. 


Good. 
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Soilname and 
map symbol 


Lithic Xerochrepts: 
185; 
Lithic 
Xerochrepts 
part 


Cashmont part ---- 


* 85; 
Lithie 
Xerochrepts 
part 


1 86: 
Conconully part ___ 


187; 
Lithic 
Xerochrepts 
part 


Donavan part .---- 


TABLE 7.—Sanitary facilities—Continued 


Septic tank 
absorption fields 


Severe: slope, 
depth to rock. 


Severe: large 
stones, slope. 


Severe: slope, 
depth to rock. 


Severe: slope, 
large stones. 


Severe: slope, 
depth to rock. 

Severe: large 

stones, 


SOIL SURVEY 


Sewage lagoon 
areas 


Severe: slope, 
depth to rock. 


Severe: large 
stones, seepage, 
slope. 


Severe: slope, 
depth to rock. 


Severe: slope, 
seepage, large 
stones. 


Severe: slope, 
depth to rock, 


Severe: large 
stones, slope. 


Trench sanitary 
landfill 


Severe: slope, 
depth to rock, 


Severe: slope, 
large stones, 
seepage. 


Severe: slope, 
depth to rock. 


Severe: seepage, 
large stones, 
slope. 


Severe: slope, 
depth to rock. 


Severe: large 
stones, slope. 


Area sanitary 


Daily cover 
for landfill 


Poor: slope, 
thin layer, 
area reclaim. 

Poor: large 
stones, small 
Stones, slope. 


Poor: slope, thin 
layer, area 
reclaim. 


Poor: slope, 
large stones. 


Poor: slope, 
thin layer, 
area reclaim. 

Poor: slope, 
large stones, 
small stones. 


Rock: outcrop papt== EE —————ÀÜ 
1 88: 


Lithie 
Xerochrepts 
part 


Lithic 


part 


Kartar part 


190: 
Lithic 
Xerochrepts 
part 


Molson part ------ 
191: 
Lithic 
Xerochrepts 
part 


Severe: slope, 
depth to rock. 


Severe: 
slowly. 


peres 


Severe: slope, 
depth to rock. 


Severe: slope, 
large stones. 


Severe: slope, 
depth to rock. 
Severe: large, 


stones, slope. 


Nevine part 


192: 
Lithic 
Xerochrepts 
part 


Severe: slope, 
depth to rock, 
Severe: large 


stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 


large stones. 


Severe: slope, 
depth to rock. 


Severe: slope... 


Severe: slope, 
depth to rock. 


Severe: slope, 
seepage. 


Severe: slope, 
depth to rock. 


Severe: large 
stones, slope. 


Severe: slope, 
depth to rock. 
Severe: seepage, 
large stones, 

slope. 
Severe: slope, 


depth to rock, 


Severe: 
Stones. 


large 


Severe: 
rock. 


Moderate: 
clayey. 


depth to 


too 


Severe: slope, 
depth to rock. 


Severe: slope, 
seepage, large 
Stones. 


Severe: slope, 
depth to rock. 


Severe: large 
stones, slope. 


Severe: slope, 
depth to rock. 


Severe: large 
stones, seepage, 
slope. 


Severe: slope, 
depth to rock. 


Severe: slope, 
large stones. 


landfill 
Severe: slope ____ 
Severe: slope, 
seepage. 
Severe: slope -_-- 
Severe: slope, 
seepage, 
Severe: slope .... 
Severe: slope ____ 
Severe: slope ---- 
Moderate: slope __ 
Severe: slope ____ 
Severe: slope, 
seepage. 
Severe: slope ~- 
Severe: slope .. 
Severe: slope ____ 
Severe: slope, 
seepage. 
Severe: slope ____ 
Severe: slope .... 


Poor: slope, 
thin layer, 
&rea reclaim. 
Fair: small 
stones, too clayey, 
slope, 


Poor: slope, thin 
layer area re- 
claim. 

Poor: slope, 
large stones. 


Poor: slope, 
thin layer, 
area reclaim. 

Poor: large 
stones, slope. 


Poor: slope, 
thin layer, 
area reclaim. 

Poor: small 
Stones, large 
Stones, slope. 


Poor: slope, 
thin layer, 
area reclaim. 

Poor: slope, 
large stones. 
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TABLE 7.—Sanitary facilities—Continued 


Soil name and Septic tank 
map symbol absorption fields 
193; 
Lithic 
Xerochrepts 
part .. нон Severe: slope, 
depth to rock. 
Nighthawk part --| Severe: slope, 


large stones. 


194: 
Lithic 
Xerochrepts 
part. == === Severe: slope, 
depth to rock. 
Republic part ____| Severe: slope, 


large stones, 


* 95; 
Lithic 
Xerochrepts 
po MUT Severe: slope, 
depth to rock. 
Vallan part ____-- Severe: slope, 
depth to rock. 
196: 
Lithic 
Xerochrepts 
part ___ Severe: slope, 
depth to rock. 
Wadams part ____| Severe: slope, 


large stones. 


Sewage lagoon 
areas 


Severe: slope, 
depth to rock. 


Severe: slope, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope, 
зеераре. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
seepage, large 
stones. 


Marsh: 
97 
Merkel: 
99 ی یی ی‎ Moderate : Severe: slope, 
slope, seepage. 
ИР Пе Severe: large Severe: seepage, 
stones. large stones, 
slope. 
liU rn ا‎ Severe: large Severe: seepage, 
Stones, slope. large stones, 
slope. 
Mires: 
| о p — کے‎ Severe: slope ----| Severe: slope, 
seepage. 
102 НЕ а Severe: slope, Severe; slope, 
large stones, seepage, large 
stones. 
103. € Slight? _---------- Severe: seepage-- 
104 ese ——— Moderate: ° Severe: slope, 
slope. seepage. 
Molson 
OS DT ا‎ Slight |... Moderate: slope, 
seepage, small 
stones. 
106, 109 ~~ Moderate: slope ..| Severe: slope _.__ 
Severe: slope ....| Severe: slope ____ 
Severe: slope ....| Severe: slope -.-_ 
Severe: large Severe: slope, 


stones, slope. 


large stones, 


Trench sanitary 
landfill 


Severe: slope, 
depth to rock. 


Severe: slope, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope, 
seepage, large 
stones. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 

Severe: seepage, 
large stones, 
slope. 

Severe: зеераре__ 

Severe: seepage, 


large stones. 


Severe: seepage, 
large stones, 
slope. 

Severe: slope, 
seepage, too 
sandy. 

Severe: slope, 


seepage, large 
stones. 


Severe: seepage, 
too sandy. 
Severe: seepage, 
too sandy. 
Slight -__ 
Slight ... 
Moderate: slope __ 
Severe: slope ____ 
Severe: large 
stones. 


Area sanitary 


98 


Daily cover 


landfill for landfill 
Severe: slope ....| Poor: slope, 
thin layer, 
area reclaim. 
Severe: slope ....| Poor: slope, 
small stones, 
large stones. 
Severe: slope ____| Poor: siope, 
thin layer, 
area reclaim. 
Severe: slope, Poor: slope, 
seepage. large stones. 
Severe: slope ----| Poor: slope, 
thin layer, 
area reclaim. 
Severe: slope ____| Poor: area re- 
claim, slope, 
thin layer. 
Severe: slope ____| Poor: slope, 
thin layer, 
area reclaim. 
Severe: slope, Poor: large 
seepage, stones, seepage, 
slope. 
Severe: seepage -| Fair: small 
stones. 
Severe: seepage ..| Poor: large 
stones, 
Severe: slope, Poor: large 
seepage, stones, slope. 
Severe: slope, Poor: slope. 
seepage, 
Severe: slope, Poor: slope, . 
seepage; large stones, 
Severe: seepage .| Fair: small 
Stones, seepage. 
Severe: seepage. | Fair: small 
Stones, seepage, 
slope. 
SHER Z === Fair: small 
stones. 
Moderate: slope .| Fair: slope, 
small stones. 
Severe: slope ....| Poor: slope. 
Severe: slope ____ Poor: slope. 
Severe: slope ....| Poor: large 


stones, slope. 
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TABLE 7.— Sanitary facilities—Continued 


SOIL SURVEY 


Soil name and Septic tank Sewage lagoon Trench sanitary 
map symbol absorption fields areas landfill 
ВОИ ee Severe: large Severe: slope, Severe: large 
stones, slope. large stones, Stones, slope. 
Nespelem: | 
[|Z د ج دد د‎ Severe: percs Moderate: slope --| Slight ------------ 
slowly 
р МН u see Severe: percs Severe: slope ....| Slight __________-- 
slowly. 
ҮТ 22-2. c occa Severe: slope, Severe: slope ....| Moderate: slope __ 
percs slowly. 
Nespelem: 
ааыл Severe: slope, Severe: slope ....| Severe: slope .... 
percs slowly. 
pp ree — t€ Severe: percs Slight ___ Moderate: too 
slowly. clayey. 
Nevine: 
|: ЕЕ В ВНЕ Severe: slope ----| Severe: slope, Severe: seepage-- 
seepage. 
KES SERS cp Severe: slope ----| Severe: slope, Severe: slope, 
Seepage. seepage. 
O Severe: large Severe: seepage, | Severe: seepage, 
stones. large stones, large stones. 
slope. 
[2 sa ecu Severe: large Severe: seepage, | Severe: large 
stones, slope. large stones, stones, seepage, 
slope. slope. 
Newbon: 
122, 125 ج‎ ПЕЕ Moderate: slope, | Slight == 
seepage, 
Moderate: slope --| Severe: slope ____| Slight _________-_ 
Severe: slope ....| Severe: slope ____| Moderate: slope ~- 
Severe: slope -___) Severe: slope ....| Severe: slope .... 
Severe: slope ----| Severe: small Severe: slope ~--_ 
stones, slope. 
130) دت دد‎ Severe: slope, Severe: large Severe: large 
large stones. stones, stones. 
Nighthawk: 
3 um си ыш. Slight -__ _ __ 35 Moderate: slope, | Moderate: small 
seepage. stones. 
2 و‎ Moderate: slope --| Severe: slope _.__| Moderate: small 
stones. 
[i | |e Severe: slope ----| Severe: slope ----| Moderate: slope, 
small stones, 
E SE Severe: slope, Severe: slope, Severe: large 
large stones. large stones. stones. 
135, 1362206224 scu Severe: slope, Severe: slope, Severe: slope, 
large stones. large stones. large stones. 
Okanogan: 
37 د‎ рт ла Severe: floods ___| Severe: floods ...| Severe: floods ___ 
38: А sec cunc Severe: floods ...| Severe: floods ...| Severe: floods -.. 
Owhi: 
139, 140, 141 --------- Slight __ Severe: seepage..| Severe: seepage, 
small stones, 
too sandy. 
2 چ‎ Severe: slope ---_| Severe: slope, Severe: seepage, 
Seepage. small stones, 
too sandy. 
143) m — —" Severe: large Severe: slope, Severe: seepage, 
stones. seepage, large large stones, 
Stones. too sandy. 
[AA —— UO 2 НО Severe: slope, Severe: slope, Severe: large 


large stones. 


seepage, large 
stones. 


stones, slope, 
too sandy. 


Area sanitary 


landfill 

Severe: slope ___ 
Slight == 
Moderate: slope —_ 
Severe: slope .... 
Severe: slope ____ 
Slight ___ 
Severe: slope, 

seepage, 

evere: slope, 

seepage. 
Severe: seepage __ 
Severe: slope, 

seepage, 
Slight ___________ 
Moderate: slope _- 
Severe: slope ____ 
Severe: slope _.-_ 
Severe: slope ____ 
Severe: slope ...- 
Slight -------.____ 
Moderate: slope __ 
Severe: slope ____ 
Severe: slope .... 
Severe: slope... 
Severe: floods ___ 
Severe: floods ___ 
Severe: seepage __ 
Severe: slope, 

seepage. 
Severe: seepage __ 
Severe: slope, 

seepage, 


Daily cover 
for landfill 


Poor: large 
stones, slope. 


Good. 

Fair: slope, 

Poor: slope. 

Poor: slope, 

Fair: too clayey. 

Poor: slope. 

Poor: slope. 

Poor: small 
stones, large 
stones, 

Poor: small 


stones, large 
stones, slope. 


Fair: small 
stones, 

Fair: slope, 
small stones, 

Poor: slope. 

Poor: slope, 

Poor: slope. 

Poor: slope, 


large stones., 


Poor: small 
stones, 

Poor: small 
stones. 

Poor: slope, 
small stones. 

Poor: slope, 


small stones, 

large stones. 
Poor: slope, small 

Stones, large 


Stones. 
Good. 
Fair: thin layer, 


area reclaim. 


Poor: area re- 
claim. 


Poar: area 
reclaim, slope, 


Poor: large 
Stones, area 
reclaim. 

Poor: slope, 
large stones, 
area reclaim. 


Soil name and 
map symbol 


Pogue: 


i45, 145; 149 аы 


Republic: 


153, —Ó 
154, 158 ------------- 


| Bee — — 
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Septic tank 
absorption fields 


Slight? _________-- 
Moderate: ° 
slope, 
Severe: slope -___ 
Severe: large 
stones. 
Severe: slope, 


large stones, 


Moderate: ? 


Sewage lagoon 
areas 


Severe: seepage, 
small stones. 


Severe: slope, 
seepage, small 
stones. 

Severe: slope, 
seepage, small 
stones. 

Severe: slope, 
seepage, large 
stones. 

Severe: slope, 
seepage, large 
stones. 


Severe: slope, 
seepage. 
Severe: slope, 
seepage. 
Severe: slope, 
seepage, large 

stones. 


Severe: seepage.. 

Severe: slope, 
seepage. 

Severe: seepage, 


small stones. 


Trench sanitary 


Area sanitary 
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Daily cover 


e —————R—————————————————Ó—————— 


Rock outcrop: 


|y m —— ——Àd— — — Á—À—————M 


Springdale: 


LOT, ТАЙ c 


کک 2[ 


Tonasket: 


[rpm — 


slope. 
Severe: slope ---- 
Severe: slope, 

large stones. 
Slight* |... iuc. 
Severe: slope ---- 
Slight? _________- 
Slight? 22.25.5555. 
Severe: slope ..—— 
Severe: slope ...— 
Slight? a sss 
Severe: slope ____ 
Severe: large 

stones. 
Severe: slope, 


large stones. 
wetness__ 


Severe: 


Severe: 
slowly. 


peres 


Severe: seepage, 
small stones. 
Severe: small 
stones, seepage, 
slope. 

Severe: small 


stones, seepage, 
Slope. 


Severe: seepage, 
small stones. 

Severe: small 
Stones, seepage, 
slope. 

Severe: seepage, 
small stones, 
slope. 

Severe: seepage, 
small stones, 
slope. 

Severe: wetness, 


seepage, floods. 


Slight =a 


landfill landfill for landfill 

Severe: seepage, | Severe: seepage --| Severe: too sandy, 
small stones, small stones, 
too sandy. area reclaim. 

Severe: seepage, | Severe: seepage __| Severe: too sandy, 
small stones, small stones, 
too sandy. area reclaim. 

Severe: seepage, Severe: slope, Severe: too sandy, 
small stones, seepage, small stones, 
too sandy. slope. 

Severe: seepage, | Severe: seepage __| Severe: large 
too sandy, stones, small 
large stones. stones, too sandy. 

Severe: seepage, | Severe: slope, Severe: small 
too sandy, slope. seepage. stones, too sandy, 

slope. 

Severe: seepage __| Severe: seepage .| Fair: small 

stones, slope. 

Severe: seepage __| Severe: slope, Poor: slope. 

seepage. 

Severe: slope, Severe: slope, Poor: slope, 
seepage, large seepage. large stones. 
stones. 

Severe: seepage __| Severe: seepage --| Fair: small 

stones. 

Severe: slope, Severe: slope, Poor: slope. 
seepage. seepage. 

Severe: seepage, | Severe: seepage..| Fair: thin layer, 
small stones, small stones, 
too sandy. area reclaim. 

Severe: seepage, | Severe: seepage..| Fair: small 
too sandy, stones, too sandy, 
small stones. area reclaim. 

Severe: seepage, Severe: slope, Poor: slope. 
too sandy, seepage, 
small stones. 

Severe: slope, Severe: slope, Poor: slope. 
seepage, small seepage, 
stones. 

Severe: too sandy, Severe: seepage _-| Poor: too sandy, 
seepage, small small stones. 
stones. 

Severe: toosandy,| Severe: slope, Poor: too sandy, 
seepage, small seepage. small stones, 
stones. slope. 

Severe: seepage, | Severe: seepage..! Poor: large 
too sandy, Stones, small 
large stones. stones, too sandy. 

Severe: .slope, Severe: slope, Poor: small 
seepage, too seepage. stones, too sandy, 
sandy. slope. 

Severe: wetness, Severe: wetness, Good. 
seepage. seepage. 

Slight __ Slight ___ Good. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map symbol absorption fields areas landfill landfill for landfill 

(74 Lesa assum ass Взе peres Moderate: slope -_ Slight ____________ Slight «seis Good 
slowly. 

| Е Severe: perces Severe: slope ....| Slight -__ Ll. Moderate: slope..| Fair: slope. 
Slowly. 

Tonasket: 

[Zó ааа Severe: slope, Severe: slope ----| Moderate: slope ..| Severe: slope ....| Poor: slope. 
percs slowly. 

27 EOE Ca S S Severe: slope, Severe: slope ____| Severe: slope ----| Severe: slope ....| Poor: slope. 

peres slowly. 

178 ан Severe: peres Severe: slope, Severe: slope, Severe: slope .. | Poor: slope, 
slowly, large large stones. large stones. large stones. 
stones, slope. 

Wadams: 

pr ME Moderate: slope ..| Severe: slope, Severe: seepage, | Severe: seepage..| Poor: seepage, 
seepage, small small stones. small stones, 
stones. area reclaim. 

Ї80 — — Severe: large Severe: slope, Severe: seepage, | Severe: seepage..| Poor: large 
Stones. seepage, large small stones, Stones, small 

stones. large stones. stones, seepage. 

181 ——— Severe: slope, Severe: slope, Severe: seepage, | Severe: slope, Poor: large 
large stones. seepage, large large stones, seepage. stones, seepage, 

stones. slope. slope. 
Winthrop: 

182: аана Slight a Severe: slope, Severe: toosandy,| Severe: seepage..| Severe: too sandy, 
seepage, small seepage, small seepage, small 
stones, stones, stones. 

аа Severe: slope, Severe: seepage, | Severe: slope, Severe: slope, Poor: large 
large stones. large stones, seepage, too seepage. stones, seepage, 

slope. sandy. slope. 
Xerofluvents: 
p. ES Severe: floods ___ Severe : slope, Severe: floods ...| Severe: floods .. | Good. 
oods. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for 


behavior of the whole mapping unit. 


the composition and 


? Excessive permeability rate may cause pollution of groundwater. 


effluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, а 
System to lower the seasonal water table can be in- 
stalled or the size of the absorption field сап be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons have a nearly level 
floor and cut slopes or embankments of compacted 
soil material Aerobic lagoons generally are designed 
to hold sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides 
is required to minimize seepage and contamination of 
ground water. Soils that are very high in content of 
organic matter and those that have cobbles, stones, 
or boulders are not suitable. Unless the soil has very 
slow permeability, contamination of ground water is a 
hazard where the seasonal high water table is above 
the level of the lagoon floor. In soils where the water 
table is seasonally high, seepage of ground water into 
the lagoon can seriously reduce the lagoon's capacity 
for liquid waste. Slope, depth to bedrock, and sus- 
ceptibility to flooding also affect the suitability of sites 


for sewage lagoons or the cost of construction. Shear 
Strength and permeability of compacted soil material 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject to 
heavy vehicular traffic. Risk of polluting ground water 
and trafficability affect the suitability of a soil for this 
use. The best soils have a loamy or silty texture, have 
moderate to slow permeability, are deep to a seasonal 
water table, and are not subject to flooding. Clayey 
soils are likely to be sticky and difficult to spread. 
Sandy or gravelly soils generally have rapid perme- 
ability, which might allow noxious liquids to contami- 
nate ground water. Soil wetness can be a limitation, 
because operating heavy equipment on a wet soil is 
difficult. Seepage’ into the refuse increases the risk 
of pollution of ground water. 

Ease of excavation affects the suitability of a soil 
for the trench type of landfill. A suitable soil is deep 
to bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 
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[*Seepage" and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 


Soil name and 
map symbol 


Pond reservoir Embankments, 


Aeneas: 
1 


ت 2[ 


25,27 аа-аа 
26, 28, 29.2. 
30, 31, 92 ecce 


Dinkelman: 


33, 34, 35, 38 __-__ 


Disautel: 


xp ges usss. 


areas dikes, and levees 
Seepage _______ Piping, 
seepage 
Seepage _____-_ Piping, 
seepage. 
Slope ____ Piping, 
seepage. 
Seepage _____-- Piping, 
seepage, 
Favorable _____ Low strength, 
piping. 
Seepage _____-- Piping, low 
strength. 
Seepage ______-- Piping, low 
strength. 
Slope, seepage __| Piping, low 
strength, 
Seepage --—--—- Seepage, 
piping 
Seepage ----.--- Seepage, 
piping. 
Slope, seepage __| Seepage, 
piping. 
Slope, seepage __| Piping, large 
stones. 


Slope, seepage __| Seepage, 
piping. 
Slope, seepage __| Seepage, large 
stones. 


Favorable _____ Piping, low 
strength, hard 
to pack. 
Favorable _____ Piping, low 
strength. 


Seepage _-...---- Piping -------- 
Slope, seepage __| Piping -------- 


Slope, seepage __| Piping, large 
stones. 


Slope, seepage __| Piping ______-- 


Slope, seepage __| Piping, large 
stones. 


Seepage ------_ Piping, low 
strength, hard 
to pack. 


excavated ponds 


Deep to water __ 


Deep to water __ 


Deep to water __ 


Deep to water __ 


Deep to water __ 


Drainage 


Terraces and 
diversions 


Cutbanks cave __ 

Slope, cutbanks 
cave. 

Slope, cutbanks 
cave. 


Cutbanks cave, 
floods, wetness. 


Floods .... 


Cave. 


Floods, poor 
outlets, 
wetness. 

Floods, poor 
outlets, 
wetness. 


Slope, seepage, 
Slope, seepage, 


Droughty, wet- 


Slope, droughty, 


Slone, erodes 


Piping. 
Piping. 
Slope, piping. 


Favorable. 


Piping. 
Piping. 
Slope, piping. 


Piping. 
Piping. 
Slope, piping. 


Slope, large 


Stones. 


Slope, 
droughty. 

Complex slope, 
large stones, 
droughty. 


Piping, poor 
outlets, 
wetness. 

Piping, poor 
outlets, 
wetness. 


Piping. 

Slope, piping. 

Slope, piping, 
large stones. 

Slope, piping. 

Slope, piping, 


large stones. 


Erodes easily. 
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Soil name and Pond reservoir | Embankments, 


map symbol areas dikes, and levees 

40, 41, 42 ----------- Slope, seepage —_| Piping, low 
strength, hard 
to pack. 

43, 44 ан Slope ______---- Large stones, 
piping, low 
strength, 

Donavan: . 

46 r——— Favorable _____ Piping -------- 

Lp s — Slope ---.------ Piping -------- 

48,49 c —— Slope, seepage __| Large stones, 
piping. 

150: 

Donavan part -___ Slope, seepage __| Large stones, 
piping. 
Rock outerop 
РАТЬ. Rc —À— —Ó———— 
Emdent: а 

BU ee a АЕ Еа Favorable _____ Piping, low 
strength, hard 
to pack, 

Ewall: uu 

52,53, ыныр Seepage __ Piping, 
seepage. 

54. 55. eee Slope, seepage __| Piping, 
seepage. 

Haley: 

Бб — Ó Seepage _____-- Seepage, 
piping. 

57; port Slope, seepage --| Seepage, 
piping. 

Havillah: u 

jp E EEE Favorable ____- Piping, erodes 
easily, low 
strength. 

60, 61) 62 ت‎ Slope ___ Piping, erodes 
easily, low 
strength. 

0 کو‎ Slope ---------- Large stones, 
piping, low 
strength. 

Hodgson: 

Slope ---------- Piping, low‏ ف 
strength, hard‏ 
to pack.‏ 

Hum: 

[RE Slope ---------- Shrink-swell, 
low strength, 
pining. 

Hunters: 

Obie eet ale Seepage _____-__ Low strength, 
piping. 

67. 68; 69 a nui =. Slope, seepage __| Low strength, 
piping. 

Karamin: 
Е ت‎ шушы Slope, seepage _-| Seepage, 


piping. 


Aquifer-fed 


Terraces and 


excavated ponds Drainage Irrigation diversions 

No water _____ Slope __________ Slopes, erodes Slope, erodes 

easily, easily. 

No water слева —GP——— — Large stones, 
Slope, erodes 
easily. 

No water ______ Slope, frost Slope, erodes Piping, erodes 

action.s easily. easily. 

No water ______ Slope, frost Slope, erodes Slope, piping, 

action. easily. erodes easily. 

No water | а а а ашак Slope, large 
stones. 

NO Water Mee Slope, large 
stones. 

Favorable ----- Floods, poor Floods, Piping, poor 

outlets, wetness, outlets, 
wetness. 

No water ------ Slope, eutbanks | Slope, droughty, | Too sandy, 

cave, soil blowing. droughty, 
soil blowing. 

No water _-_____ Slope, cutbanks | Slope, droughty, | Slope, too 

cave, soil blowing. sandy, soil 
blowing. 

No water ______ Slope, cutbanks | Slope, seepage, | Piping, erodes 

cave, droughty. easily. 

No water _____ Slope, cutbanks | Slope, seepage, | Slope, piping, 

cave. droughty. erodes easily. 

No water ____-_ Slope, peres Slope, erodes Piping, peres 

slowly. easily. Slowly. 

No water ______ Slope, peres Slope, erodes Slope, piping, 

slowly. easily. percs slowly. 

NO WAT aaa saa a ea Slope, large 


Deep to water, | Slope, peres 


peres slowly. Slowly. 

No water ______ Slope ______ 

No water ______ Slope, frost 
action, percs 
slowly. 

No water ______ Slope, frost 
action, percs 
slowly. 

No water ______ Slope, cutbanks 


cave. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
‚ easily. 


Slope, droughty, 


зеераре. 


stones, percs 
slowly. 


Slope, piping, 
erodes easily. 


Slope, piping. 


Piping, percs 
slowly, erodes 
easily. 

Slope, piping, 
erodes easily. 


Slope, too 
sandy, piping. 
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Soil name and 
map symbol 


Lithic Xerochrepts: 
185: 


Lithic Xerochrepts 
part 


Cashmont part ___ 


186: 
Lithic Xerochrepts 
part 


Conconully part __ 


187: 
Lithic Xerochrepts 
part 


Donavan part ---- 


Roek outcrop 
part 


8: 
Lithic Xerochrepts 


part 


189: 
Lithie Xerochrepts 
part 


190: 
Lithic Xerochrepts 
part 


Molson part 


191; 
Lithie Xerochrepts 
part 


191; 
Nevine part 


Ропа reservoir 
areas 


Slope, seepage ~- 


Slope, seepage __ 


Seepage 


Slope, seepage __ 


Seepage 


Slope, seepage -- 


Seepage 


Slope, depth to 
rock. 
Slope, seepage __ 


Slope, depth to 
rock. 
Slope, seepage __ 


Slope, depth to 
rock. 
Slope, seepage __ 


Slope, depth to 
rock. 
Slope, seepage -- 


Slope, depth to 
rock. 


Slope, seepage -— 


Aquifer-fed 
excavated ponds 


Embankments, 
dikes, and levees 


Seepage, No water -___-- 
piping. 

Large stones, No water 
seepage, 
piping. 

Piping, No water __---- 
seepage. 

Piping, No water .. 
seepage. 

Seepage, No water __--.- 
piping. 

Seepage, No water .. 
piping. 


Low Strength, Deep to water __ 


piping. 
Thin layer -.——— No water __---- 
Piping, large No water ______ 
stones. 
Thin layer ~---_ No water __---- 
Piping, large No water ------ 
stones. 
Thin layer _____ No water ______ 
Large stones, No water ______ 
piping. 
Thin layer ~---_ No water ____ 
Shrink-swell, No water —----- 
low strength, 
piping. 
Thin layer ....- No water ____-- 
Large stones, No water ___..-_ 
seepage, 
piping. 
Thin layer ----- No water --_--- 
Piping, large No water ______ 
Stones. 
Thin layer _____ No water ------ 
Large stones, No water ------ 


piping. 


Drainage 


Irrigation 


Terraces and 
diversions 


cave. 


Slope, cutbanks 
cave. 

Slope, cutbanks 
cave. 


Slope, floods, 
poor outlets. 


Slope, droughty, 
erodes easily. 
Slope, droughty, 
erodes easily. 


Slope, 
seepage. 

Slope, 
seepage. 


Floods, seepage, 
slope. 


Slope, piping. 


Slope, large 
stones, piping. 


Piping, erodes 
easily. 

Slope, piping, 
erodes easily. 


Piping. 
Slope, piping. 


Piping, poor 
outlets, 
droughty. 


Slope, depth to 
rock. 

Slope, large 
Stones. 


Slope, depth to 
rock. 

Slope, piping, 
large stones. 


Slope, depth to 
rock. 

Slope, large 
stones. 


Slope, depth to 
rock. 
Slope, piping. 


Slope, depth to 
rock. 

Slope, large 
Stones, piping. 


Slope, depth to 
rock. 

Slope, large 
Stones. 


Slope, depth to 
rock. 


Slope, large 
stones, piping. 
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Soil name and 
map symbol 


192: 
Lithic Xerochrepts 
| part 


Newbon part 


193; 
Lithie Xerochrepts 
part 


Nighthawk part -- 


194; 
Lithie Xerochrepts 
part 


Republic part ---- 


195; 
Lithie Xerochrepts 
part 


196; 
Lithie Xerochrepts 
part 
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Pond reservoir 
areas 


Slope, depth to 


Slope, depth to 
rock. 
Slope, seepage -~ 


Slope, depth to 
rock. 

Depth to rock, 
slope. 


Slope, depth to 
rock. 
Slope, seepage -- 


Slope, seepage -- 


Slope, seepage __ 


Embankments, 
dikes, and levees 


Thin layer ----- 
Large stones, 
piping. 


Thin layer _____ 
Large stones, 
piping. 


Thin layer _____ 


Large stones, 
piping. 


Thin layer ___-_ 
Thin layer, 
piping. 


Thin layer ____- 

Large stones, 
seepage, 
piping. 


Seepage, 
piping. 

Large stones, 
seepage, 
piping. 


Seepage, 
piping. 


Large stones, 
seepage, 
piping. 

Seepage, 
piping. 


Piping, erodes 
easily. 

Piping, erodes 
easily. 

Piping, large 
stones. 


Piping, low 
strength, hard 
to pack. 

Piping, low , 
strength, hard 
to pack. 

Piping, low 
strength, hard 
to pack. 


Aquifer-fed 


excavated ponds Drainage 


No water ______|--_------------ 
No water eisai 
Nor water аа |а 
No water MM — 
No water ______| __-_------------ 
No water —2—.—---|.--------------- 
No water a S u. L шсш 
No water ______|-----------.-_-_ 
No water ______|-_____---------- 
No water ајна аала 
No water ______ Slope, cutbanks 
cave, 
No: Water zl. | пао а пп ен 
No water ______ Slope, frost 
action. 
No water ее 
No water ______ Slope, frost 
action. 
No water ______ Slope -.-------- 
No water ______ Slope -.-----_-_ 
INO Water Е 
No water ______ Slope, peres 
slowly. 
No water ______ Slope, peres 


slowly. 


Excess sodium, 
percs slowly. 


Deep to water, 
peres slowly. 


Irrigation 


Slope, seepage, 
droughty. 


Slope, droughty, 
seepage. 


Slope, 
droughty, 
seepage. 


Slope, erodes 
easily. 

Slope, erodes 
easily. 


Slope, peres 
slowly, erodes 
easily. 

Slope, peres 
slowly, erodes 
easily. 

Excess sodium, 
percs slowly. 


Terraces and 
diversions 


Slope, depth to 
rock. 

Slope, large 
stones, 


Slope, depth to 
rock. 

Slope, large 
stones, 


Slope, depth to 
rock. 

Slope, large 
stones, piping. 


Slope, depth to 
rock. 

Depth to rock, 
slope, 
droughty. 


Slope, depth to 
rock. 

Slope, large 
stones, piping. 


Slope, piping. 


Slope, large 
stones. 


Slope, piping: 
droughty. , 


Slope, large 
stones. 


Piping, 
roughty. 


Piping. 
Slope, piping, 


Slope, large 
stones. 


Piping, erodes 


easily, peres 

slowly. 
Slope, piping, 

erodes easily. 


Piping, percs 


slowly. 
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Pond reservoir 
areas 


Soil name and 
map symbol 


Nevine: 

118, 119 —---------- Slope, seepage __ 

120, 42] s ume Slope, seepage -- 
Newbon: 

122, 125 eem Favorable ___-- 

123, 124, 126, 127, 

[28. 129 ج ن‎ Slope ass 

180... u... Slope _____-_--- 
Nighthawk: 

IOP — ВЕ Favorable ____- 

|32, 133 uen Slope е 

134, 135, 1360... Slope ---------- 
Okanogan: 

[37 = ва — Favorable -.--- 
Okanogan: 

[38 —— —— Seepage ------- 
Owhi: 

139 — Seepage _____-- 

140, 144 ------------ Seepage ------- 

142) ——— Slope, seepage __ 

143, 144 ______-_----- Slope, seepage ~- 
Pogue: 

ILI —— sus ma Seepage ------- 

146, 149 ___________- Seepage ____--- 

147, 148, 150 _____--- Slope, seepage -- 

151.152: cece ш Slope, seepage -- 
Republic: 

153, 154, 157, 158, [59__| Slope, seepage -- 

авы Slope, seepage __ 

58 ت‎ DIE Seepage ..----- 

0а Seepage ____--- 
Riverwash: 

161 ———— 


Embankments, 


Piping’ z-------- 
Large stones, 
piping. 


Piping -------- 
Large stones, 
piping. 


Piping 


Piping -------- 
Large stones, 
piping. 


Piping, low 
strength, hard 
to pack. 


Piping, low 
strength, hard 
to pack. 


Piping, 
seepage. 
Piping, 
seepage. 
Piping, 
seepage. 
Piping, 
seepage, 
large stones. 


Piping, 
seepage. 
Piping, 
seepage. 
Piping, 
seepage. 
Piping, 
seepage, 
large stones. 


Piping, 


Aquifer-fed 
dikes, and levees | excavated ponds 
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Drainage 
No water ------ Slope ______---- 
No water ______|---------------- 
No water ------ Slope: ums 
No water —_-_.- Slope _______--- 
No абе аьаа 
No water ------ Slope, cutbanks 
eave. 
No water ------ Slope, cutbanks 
cave. 
No water Е 


No 
No 


No 


No 


water —----- Cutbanks cave -- 

water ___ Slope, eutbanks 
cave. 

water ____ Slope, eutbanks 
cave. 

water 

water ____-- Cutbanks cave __ 

water ____-- Slope, cutbanks 
cave. 

water ------ Slope, cutbanks 
саме. 

УГАРЕ 

water ------ Slope, cutbanks 
cave. 

Water ---.2nn2-22--22-2--2 

water ______ Slope, cutbanks 
cave. 

water _ Slope, cutbanks 
cave. 


Irrigation 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Slope, erodes 
easily. 

Slope, erodes 
easily. 


Droughty, 
seepage. 

Slope, 
droughty, 
seepage. 

Slope, 
droughty, 
seepage. 


Droughty, 
seepage. 

Slope, 
droughty, 


droughty, 
seepage. 


Slope, seepage, 
droughty. 


Terraces and 
diversions 


Slope, piping. 


Slope, large 
stones, piping. 


Erodes easily. 


Slope, erodes 
easily. 

Slope, large 
stones. 


Favorable. 


Slope, erodes 
easily. 

Slope, large 
stones. 


Piping. 


Piping. 


Piping, 
roughty. 

Piping, 
droughty. 


Slope, piping, 
droughty. 


Slope, piping, 
large stones, 


Piping, 
droughty. 

Piping, 
droughty. 


Slope, piping, 
droughty. 


Slope, large 
stones. 


Slope, piping. 


Slope, large 
stones, piping. 
Piping. 


Piping, erodes 
easily. 
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Soil name and 
map symbol 
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Drainage 


Irrigation 


Terraces and 
diversions 


Skaha: 

ГӨЗ libe aa eum 

NOS ЖӨБ Laurel 
Springdale: 

167 ——— 

158. -22—----------- 

N69 p — — M 

120; L4 е 
Synarep: 

[72 A —— = sss 
Tonasket 

pre x L Б 

i Sc s s sS 

175. Рё, 177 сын 

178: 22222-21252 
Wadams: 

179 ec کے‎ 

180; Ве 
Winthrop 

182 — 

183 2222 usse 
Xerofluvents: 


Pond reservoir | Embankments, Aquifer-fed 
areas dikes, and levees | excavated ponds 

Seepage ______- Piping, No water 
seepage. 

Slope, seepage _. | Piping, No water 
seepage, 

Seepage ---_--- Seepage ------- No water 

Seepage ------- Seepage -.-...- No water 

Slope, seepage --| Seepage ---_--- No water 

Slope, seepage __| Seepage ------- No water 

Seepage . Piping, low Favorable 
strength, hard 
to pack. 

Favorable _____ Piping, low No water 
strength, hard 
to pack. 

Favorable _____ Piping, low No water 
strength, hard | | 
to pack, 

Slope ______---- Piping, low No water 
strength, hard 
to pack. 

Slope LL... Piping, low No water 
strength, hard 
to pack. 

Slope, seepage __| Seepage, No water 
piping. 

Slope, seepage __| Large stones, No water 
seepage, 
piping. 

Seepage _------ Seepage, No water 
piping. 

Slope, seepage __| Seepage, large | No water 


stones, piping. 


Slope, cutbanks 
cave, 


Slope, cutbanks 
cave, 


Cutbanks cave __ 


Slope, cutbanks 
cave. 


Slope, cutbanks 
cave. 


Floods, poor 
outlets. 


Peres slowly ___ 


Slope, percs 
slowly. 


Slope, percs 
slowly. 


Slope, cutbanks 
cave. 


Slope, cutbanks 
cave. 


Slope, 
droughty, 
fast intake. 

Slope, 
droughty, 
fast intake. 


Droughty, 
fast intake, 
seepage. 

Droughty, 
seepage, 
slope. 

Droughty, 
seepage, 
slope, 


Wetness, 
floods. 


Favorable 


Slope, erodes 
easily, 


Slope. erodes 
easily. 


Droughty, 
seepage, 
slope. 


Slope, 
droughty, 
seepage. 


Piping, 
droughty. 


Slope, piping, 
droughty. 


Droughty. 
Droughty. 


Slope, 
droughty. 


Droughty, 
large stones, 
slope. 


Piping, 
wetness, 
poor outlets, 


Erodes easily, 
piping, peres 
slowly. 

Erodes easily, 
piping, percs 
slowly. 

Peres slowly, 
erodes easily, 
slope, 

Slope, large 
stones, erodes 
easily. 


Slope, piping, 
droughty. 


Slope, large 
stones, piping. 


Piping, 
roughty, too 
sandy. 
Slope, large 
stones, too 
sandy. 


А-Б ا‎ s _ 


1 This mapping unit is made u 


behavior of the whole mapping unit. 


p of two or more dominant kinds of soil. See mapping unit description for the composition and 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated] 


EE Roadfill Sand Gravel Topsoil 

Aeneas: 

ш а Fair: frost action ____| Fair ---_.------------- Unsuited ---‏ ت 

-—————— Fair: frost action ---_-| Fair ~------..---------- Unsuited ------------- 
Badland: 
rtm "IU eS e —————Ó———— 
Boesel: 

-——— ت ود‎ Fair: frost action, (боой کی‎ Good. N 2 са Fair: area reclaim. 

wetness. 


eee Fair: low strength, Unsuited ------------- Unsuited .2.------as-. Fair: small stones. 
frost action. 


Cashmere: 
7, 8 ao- Fair: frostaction, Poor: excess fines ____| Unsuited ____ Good. 
low strength. 
9 -------------------- Fair: frost action, Poor: excess fines ___| Unsuited _____-------- Fair: slope. 
low strength. | 
10 „.-—----------------- Fair: slope, frost Poor: excess fines ____| Unsuited ______-_------ Poor: slope. 
aetion, low strength. 
I} —————— -- Poor: slope ____------ Poor: excess fines __--| Unsuited ------------- Poor: slope. 
Fair: frost action ____| Poor: excess fines ____| Poor: excess fines ----| Fair: small stones. 
Fair: frost action ____| Poor: excess fines ___-| Poor: excess fines ___| Fair: slope, small 
stones, 
Fair: frost action ____| Poor: excess fines ____| Poor: excess fines ----| Poor: slope. 
Fair: frost action ____| Poor: excess fines ____| Poor: excess fines ----| Poor: small stones. 
Fair: large stones, Poor: excess fines ____| Poor: excess fines ____| Poor: large stones. 
frost action, slope. 
20 ------------------- Poor: slope uu Poor: excess fines ___| Poor: excess fines ____| Poor: slope, large 
stones, 
Chesaw 
2| ~-------~---~------ Poor: slope ~.-----.-- Good: === Good. са ин а Poor: small stones, 
slope. 
Chesaw 
22 ------~----~------- Poor: slope ___-_----- Good. L T ss ава ан Good зори Poor: small stones, 
slope, large stones. 
Colville 
23, 24 -----~----~----- Poor: frost action, Unsuited „——----—----—-- Unsuited .__---------- Fair: too clayey. 
low strength. 
Conconully: 
5 ~~-------~+--------- Fair: frost action ____| Poor: excess fines ____| Unsuited ------------- Poor: smallstones. 
26 —__ Fair: slope, frost Poor: excess fines ..--| Unsuited _ Poor: small stones, 
action. slope. 
27, 08 аашаа аы) Fair: frost action ____| Poor: excess fines ____| Unsuited Fair: slope. 
29 sess esse dua Fair: slope, frost Poor: excess fines ____| Unsuited Poor: slope. 
action. 
З@ езшш € Fair: large stones, Poor: excess fines ....| Poor: excess fines ---- Poor: large stones, 
frost action. small stones. 
3l; 32 u L === Poor: slope ---------- Poor: excess fines ____| Poor: excess fines ____| Poor: large stones, 
small stones, slope. 
Fair: frost action ____| Poor: excess fines ....| Unsuited ------------- Fair: slope, small 
Stones. 
Poor: slope ----------- Poor: excess fines __._| Unsuited ------------- Poor: slope. 
Fair: frost action __..| Poor: excess fines ____| Unsuited --- Poor: small stones. 
Fair: frostaction, Poor: excess fines ----| Unsuited ______------- Poor: large stones. 
large stones. 
7 د‎ Poor: slope --—-—------- Poor: excess fines ....| Unsuited ------------- Poor: slope, large 
stones. 
38 ا کے‎ Poor: slope ---------- Unsuited —----------- Unsuited ------------- Poor: slope. 
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са aad Roadfill Sand Gravel Topsoil 


Disautel : . 
Me Sasi sms Fair: low strength, Unsuited ------------- Poor: excess fines ----| Fair: small stones. 
frost action. : 
4) کت‎ Fair: low strength, Unsuited ------------- Poor: excess fines ....| Fair: small stones, 
frost action. | slope. 
4| ------- Fair: slope,low | Unsuited ------------- Poor: excess fines ----] Poor: slope. 
strength, frost action. 
Disautel: . 
4) کے یی‎ ИНЕ Poor: slope ---------- Unsuited ~--_-.------- Poor: excess fines ____ Рош small stones, 
slope, 
ا‎ Fair: large stones, Unsulted -scann Poor: excess fines, Poor: large stones. 
frost action. large stones. 
I ای‎ а کے‎ Poor: slope ---------- Unsuited ————-—-------- Poor: excess fines, Poor: slope, large 
large stones. stones, 
Donavan: 
Е НИЕ НЕ Fair: frost action, Poor: excess fines ....| Poor: excess fines ----| Good. 
low strength. 
——á Fair: slope, frost Poor: excess fines ____| Poor: excess fines ----| Poor: slope. 
action, low strength. 
slope -~-------- Poor: excess fines ____| Poor: excess fines ----| Poor: slope. 
frost action ____| Poor: excess fines ___| Poor: excess fines ____| Poor: large stones. 
BlODÉ —— Poor: excess fines ____| Poor: excess fines ....| Poor: large stones, 
slope. 
150: 
Donavan part ------ Poor: slope ---------- Poor: excess fines ____| Poor: excess fines ____ Tour: large stones, 
slope. 
Rock outcrop part  —-|---------—-----—----------|------------------------|[--—------------------м---|[-------—-------—-------- 
Emdent: ; š 
СД — Poor: frost action ....| Unsuited ------------- Unsuited ------------ Good. 
Ewall: 5 
52 د.53‎ Good! eec Fair: excess fines ____| Unsuited __ Poor: toosandy. 
Ir ME ыш ОНИ Fair: slope ---------- Fair: excess fines ....| Unsuited __ Poor: slope, too 
. sandy. 
Eb а کک‎ ird Poor: slope —--------- Fair: excess fines ____| Unsuited ------------- Poor: ` slope, too 
sandy. 
Haley: : а 
56 A د‎ Fair: frost action ____| Fair: excess fines ____| Unsuited _____-------- Good. 
а НИ з ош Fair: slope, frost Fair: excess fines ___| Unsuited ------------- Poor: slope. 
action. , 
BB uu Тата Poor: slope ____-_--- Fair: excess fines ____| Unsuited ------------- Poor: slope. 
Havillah: 
Di ii ЕЕ НИЕ Poor: frost action ....| Unsuited ------------- Poor: excess fines ___| Good. 
frost action ____| Unsuited ------------- Poor: excess fines ____| Fair: slope. 
frost action ---_| Unsuited ...........-- Poor: excess fines .___| Poor: slope. 
: slope, frost Unsuited .... Poor: excess fines ____| Poor: slope. 
action. 
کے ا‎ Poor: slope, frost Unsuited ------------- Poor: excess fines ....| Poor: slope, large 
action. stones. 
Hodgson: | А 
veg NONE TCU Fair: low strength, Unsuited ________-_--- Unsuited ______------- Fair: slope, too 
frost action, clayey. 
shrink-swell. 
Hum: А | 
ВБ а ава шы ша Poor: frost action, Unsuited n=- Unsuited ______------- Fair: slope, small 
low strength. stones. 
Poor: frost action ----| Unsuited Unsuited 
Poor: frost action ....| Unsuited Unsuited 
Poor: frost action ----| Unsuited Unsuited 
Poor: slope, frost Unsuited Unsuited 


action. 
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s Roadfill Sand Gravel Topsoil 
Karamin: 
70 ك‎ кин — Fair: frost action ....| Poor: excess fines ____| Unsuited _______-_---- Poor: slope. 
Kartar 
pm —— Fair: frost action ----| Good? _________------- Good Е 22.2525 Fair: thinlayer, 
small stones, slope. 
12. 5222-2 DSL S asas Fair: slope, frost Good? aiia GOOdl на ИТ Poor: slope. 
action. 
г сыл шшш ам Poor: slope ---------- Good? __.______-____--- бора а-а. Poor: slope, 
PE pO S sananpa Fair: frost action, Good 2c lee Good) zz2---—.-—--—-.-- Poor: large stones. 
large stones. 
5 ا‎ NE NE Poor: slope ---------- Good" ыы Good ЕН eee Poor: slope,large 
stones. 
Koepke: 
70 2 ЕНЕС Colt а L= Poor: frost action ----| Poor: excess fines ....| Unsuited __________--- Good. 
y ош S ا‎ ea дыы Poor: frost action ----| Poor: excess fines ....| Unsuited 2... Fair: slope. 
Koepke: 
Ве: Poor: frost action ____| Poor: excess fines ....| Unsuited slope. 
79 اک کے‎ Poor: slope, frost Poor: excess fines ____| Unsuited slope. 
action. 7 
80222 о ЦЕ НОЦЕ Poor: frost action ---- Poor: excess fines ...| Unsuited ____________- Poor: smallstones. 
Leader: А | А 
ت‎ ——— P Fair: frost action ..--| Poor: excess fines . Unsuited ------------- Fair: area reclaim. 
p ВИ зылышы kair slope, frost Poor: excess fines ....| Unsuited ------------- Poor: slope. 
action. 
83 аза ی‎ Poor: slope ---------- Poor: excess fines __._| Unsuited ~-----------— Poor: slope. 
Leavenworth: А 
PME Fair: low strength, Unsuited _ __-______ Unsuited ------—------ Good. 
frost action. 
Lithic Xerochrepts: 
5: 
Lithie Xerochrepts . . 
part sas Poor: slope,thin Unsuited |... Unsuited ------------- Poor: slope, thin 
layer. layer. 
Cashmont part ----- Poor: slope ---------- Poor: excess fines ___| Poor: excess fines ___| Poor: slope. 
186: 
Lithic Xerochrepts 
Dart... kh Poor: slope,thin Unsuited . Unsuited . Poor: slope, thin 
layer. layer. 
Conconully part ----| Poor: slope ---------- Poor: excess fines ____| Poor: excess fines ____| Poor: large stones, 
И small stones, slope, 
Lithie Xerochrepts : 7 . 
ана Poor: slope,thin Unsuited а Unsuited . Poor: slope, thin 
` 1аует. layer. 
Donavan part ------ Poor: slope ---------- Poor: excess fines ....| Poor: excess fines ____ Poor: large stones, 
slope. 
a. Rock oütcrop part [гезе шешшш ле нш] a ee Lee ی‎ ee ee aa 
188; 
Lithie Xerochrepts . 
Part. за аи Poor: thin layer ------ Unsuited us Unsuited m~ Poor: slope, thin 
~ layer. 
Hum part ---------- Poor: frost action, Unsuited _ . . asi Unsuited ------------- Poor: slope, 
N low strength, 
9: 
Lithic Xerochrepts . 
part ас сова Poor: slope,thin Unsuited __ .. Unsuited ьа Poor: slope, thin 
layer. layer. 
Kartar part ___ Poor: slope ______---- Good аца (оба ао Poor: slope,large 
stones. 
1 è 
Lithic Xerochrepts . 
Part: јама сала Poor: slope, thin Unsuited _------------ Unsuited -----.------- Poor: slope, thin 
layer. layer. 
Molson part -------- Poor: slope ______--- Unsuited _ __ Poor: excess fines ____| Poor: large stones, 
slope. 
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106 
Soil name and Roadfill 
map symbol 
191; 
Lithie Xerochrepts . 
Бай woe occas Poor: slope, thin 
layer. 
Nevine part = Poor: slope ---------- 
192: 
Lithie Xerochrepts | 
part u. шын Poor: slope, thin 
layer. 
Newbon part -___ Poor: slope ---------- 
193: 
Lithie Xerochrepts . 
part ы-ы Poor: slope, thin 
layer. 
Nighthawk part ----| Poor: slope ---------- 
194: 
Lithic Xerochrepts А 
part: Ее Poor: slope,thin 
layer. 
Republic part ------ Poor: slope ---------- 
195; 
Lithic Xerochrepts . 
part usa . 2 Poor: slope, thin 
layer. 
Vallan part ______-- Poor: slope, thin 
layer. 
196: 
Lithie Xeroehrepts . 
part 2.22. Poor: slope, thin 
layer. 
Wadams part ______ Poor: slope, frost 
action. 
Marsh: 
97 PC——————BÁ—————— 
Merkel: . 
p eec Fair: frost action -___ 
SU шш cendi nici Fair: frost action, 
large stones, 
100! лат с з эзы Poor: slope _______-_ 
Mires: 
(Ol 2 a шш зг Poor: slope ---------- 
102 а да а کک ت‎ Poor: slope ---------- 
ар О ERREUR: Fair: frost action ____ 
ji; MEN Fair: frost action, 
slope 
Molson . 
105 wee a ee Poor: frost action ---- 


frost action 


frost action 
slope, frost 


action. 
109 шсш шлш s Poor: frost action ---- 
Molson: 
eec Poor: frost action ---- 


Sand Gravel 
Unsuited _ Unsuited ------_ 
Poor: excess fines ____| Poor: excess fines ____ 
Unsuited „—--------—---- Unsuited ------------- 
Unsuited ------------- Poor: excess fines ____ 
Unsuited __ . . Unsuited ------------- 
Poor: excess fines ____| Poor: excess fines ____ 
Unsuited _____--___--- Unsuited _____________ 
Poor: excess fines ----| Unsuited ___________- 
Unsuited ___________- Unsuited ____________- 
Unsuited ____________- Unsuited 2... 
Unsuited -.-.----.-__. Unsuited ___________- 
Poor: excess fines ____| Poor: excess fines ____ 
Poor; ° excess fines ___| Poor: excess fines ___ 
Poor:? excess fines, Poor: excess fines, 


large stones. 
Poor:? excess fines, 
large stones. 


Unsuited 
Unsuited 


Unsuited 
Unsuited 


Unsuited 


Unsuited 


large stones. 
Poor: excess fines, 
large stones, 


Good _____________-_- 
Good _______________-- 
Соба сем а а ت‎ 
Good -_______________- 
Poor: excess fines ____ 
Poor: excess fines ____ 

excess fines ____ 

excess fines ____ 
Poor: excess fines ____ 
Poor: excess fines ____ 


Topsoil 


Poor: 
layer. 

Poor: 
slope. 


slope, thin 


large stones, 


Poor: 
layer, 
Poor: 


slope, thin 


slope, large 
stones, 


Poor: 
layer. 
Poor: 


slope, thin 


slope, large 
stones, small stones. 


Poor: slope, thin 
layer. 

Poor: slope, large 
stones, 

Poor: slope, thin 
ayer. 

Poor: slope, area 


reclaim, thin layer. 


Poor: slope, thin 
layer. 
Poor: slope, large 


Stones, small stones. 


Fair: slope, small 
stones. 

Poor: large stones. 

Poor: large stones, 
slope. 

Poor: smallstones, 
slope. 

Poor: slope,large 
stones. 

Fair: thinlayer. 

Poor: small stones. 

Fair: small stones, 

Fair: slope, small 
stones. 

Poor: slope. 

Poor: slope. 

Poor: small stones. 

Poor: large stones, 


small stones, slope. 
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Soil name and 


map symbol Roadfill 
1 ت‎ Poor: slope, frost 
action. 
Poor: frost action ---- 
Poor: frost action ---- 
Poor: frost action ---- 
Poor: slope, frost 
action. 
WT? cee EE Poor: frost action ...— 
Fair: slope, frost 
action. 
Poor: slope —-..------ 
Fair: large stones, 


frost action. 


[2 emer c Poor: large stones, 
slope. 
Newbon: 
122. اك‎ ek Fair: frost action __-- 
[23 ЕВ و‎ Fair: frost action ___-- 
124. کی‎ Fair: slope, frost 
action. 
po m — Fair: frost action ---- 
[2 e ——— Fair: slope, frost 
action. 
127, 128; 129: eee Poor: slope ---------- 
Newbon: 
130 د‎ les Sas Fair: slope,large 
stones, frost action. 
Nighthawk: 
ЈЕНЕ — Fair: frost action ___- 
132 Е ЕЕ НН Fair: frost action ---- 
Е D ы Fair: slope, frost 
action. 
rr ec RUNE: Fair: slope, frost 
action, large stones. 
35. 135 ааа کت گی‎ Poor: slope -----.--. 
Okanogan 
Lr ENDE пе Fair: low strength, 
frost action. 
Зое ыраа Fair: frost action, 
low strength. 
Owhi 
139. 40: ул еы зы шы Fair: frost action ---- 
[ЇЇ کد دد‎ Fair: frost action __-- 
ЇЙ Ж а веша Fair: slope, frost 
action. 
9 کے ت‎ Fair: large stones, 
frost action, 
[44 ی کھت کد‎ Poor: slope ____ 
Pogue: 
|45, [Ж ———— Fair: frost action __-- 
| rc" ИВ Fair: frost action ---- 
146 د ت‎ Poor: frost action, 
slope. 


Unsuited 


Unsuited 
Unsuited 
Unsuited 
Unsuited 


Unsuited 


Poor: 


Poor: 
Poor: 
Poor: 
Poor: 


Poor: 


excess fines 


excess fines 
excess fines 


excess fines 


excess fines 


excess fines 


excess fines 


fines 
fines 


excess 
excess 


excess fines 


excess fines 


а 


excess fines 


excess fines 


x fines .-- 


excess 
excess fines ---- 


excess fines ____ 


excess 


excess 
excess 


excess 


excess 


Gravel 


excess fines ...— 


fines 


fines 
fines 


fines 


fines 
fines 
fines 


fines 
fines 


fines 


fines 


Poor: 
Unsuited 
Unsuited 
Unsuited 
Unsuited 
Unsuited 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Poor: excess 
Unsuited 
Good 

Fair: excess 
Fair: excess 
Fair: excess 
Fair: excess 
Fair: excess 


fines 


fines 
fines 


fines 


fines 
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Topsoil 


Poor: large stones, 
small stones, slope. 


Good. 

Fair: slope. 
Poor: slope. 
Poor: slope. 
Fair: thinlayer, 


excess sodium. 


Poor: slope. 
Poor: slope. 
Poor: large stones, 


small stones. 
Poor: largestones, 
small stones, slope. 


Fair: small stones, 
thin layer. 


Fair: slope, small 
stones, thin layer. 

Poor: slope. 

Poor: small stones. 

Poor: slope, small 
stones 


Poor: slope, small 
stones. 


Poor: slope, large 
stones. 
Fair: small stones, 


thin layer. 
Fair: slope, small 
-stones, thin layer. 
Poor: slope. 


Poor: slope, large 
stones, small stones. 
Poor: slope, large 
stones, small stones. 
Good. 


Good, 


Fair: thin layer, 
small stones. 


Poor: small stones. 

Poor: small stones, 
slope. 

Poor: large stones, 


small stones. 
Poor: slope, large 
stones, small stones. 


Fair: thin layer. 

Fair: slope, thin 
layer. 

Poor: slope. 
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Soil name and 
map symbol 


Republic: 
153, 157 


154, 158 


161 


Tonasket: 
173, 174 


Roadfill 

Fair: frost action ---- 
Poor: frost action, 

slope. 
Fair; large stones, 

frost action. 
Poor: slope ________-- 
Fair: frost action ___. 
Fair: slope, frost 

action. 
Poor: slope .. 
Fair: frost action ___- 
Poor: slope ____ 
Fair: frost action ____ 
Good: «onn اخ‎ 
Fair: slope __________ 
Poor: slope _________ 
Good saa 
Fair: slope |... 
Fair: large stones ____ 
Poor: slope ________ 
Poor: frost action ____ 
Fair: frost action, 

low strength. 
Fair: frost action, 

low strength. 
Fair: frost action, 

low strength, slope. 
Poor: slope —---..-___ 
Poor: slope __________ 
Fair: frost action ____ 
Fair: frost action, 


large stones. 


Poor: 


action. 


slope, frost 


Sand 


fines 


excess uc 
excess fines 
excess fines 


excess 
excess 


Good? 
Good * 


Unsuited 


Unsuited 


Unsuited 
Unsuited 


Unsuited 
Unsuited 


Poor: excess fines ____ 


Poor: excess fines ____ 


Poor: excess fines ____ 


Gravel 


Unsuited 
Unsuited 
Unsuited 


Unsuited 
Unsuited 


Good 


Unsuited 
Unsuited 
Unsuited 


Unsuited 
Unsuited 


Poor: 
Poor: 


Poor: ? 


a 


* excess fines ___ 


excess fines ... 


excess fines ___ 


Topsoil 
Poor: small stones. 
Poor: small stones, 
slope. 
Poor: large stones, 


small stones. 
Poor: slope, large 
stones, small stones. 


Fair: slope, small 
stones. 

Poor: slope. 

Poor: slope, large 
stones. 

Fair: small stones, 

Poor: slope. 

Fair: small stones. 

Poor: too sandy, 
small stones, area 
reclaim. 

Poor: slope, too 
sandy, small stones. 

Poor: slope, too 


sandy, small stones, 


Poor: small stones, 
area reclaim. 

Poor: slope, small 
stones, area reclaim. 


Poor: large stones, 
small stones. 
Poor: small stones, 
large stones, slope. 


Good. 


Fair: slope. 


Poor: slope. 


Poor: slope. 
Poor: slope, large 
stones, 


Fair: slope, small 
stones, area reclaim. 

Poor: large stones, 
small stones. 

Poor: slope, large 
stones, small stones. 


Poor: too sandy, 
small stones. 
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TABLE 9.—Construction materials—Continued 


Soil name and 


map symbol Roadfill 


Sand 


Gravel Topsoil 


Fair: slope,large 
stones. 


Poor: slope,large 
stones, too sandy. 


t This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 
3 Adequate recovery of sand after sieving. | 
з Adequate recovery of gravel after sieving. 


Unless otherwise stated, the limitations in table 7 
apply only to the soil material within a depth of about 
6 feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
A horizon in most soils has the best workability, more 
organie matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use 
as the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 8 the degree of soil limita- 
tion and soil and site features that affect use are 
indicated for each kind of soil This information is 
significant in planning, installing, and maintaining 
water control structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil prop- 
erties and site features are generally favorable for the 
specified use and that any limitation is minor and 
easily overcome. Moderate means that some soil prop- 
erties or site features are unfavorable for the specified 
use but can be overcome or modified by special plan- 
ning and design. Severe means that the soil properties 
апд site features are so unfavorable and so difficult to 
correct or overcome that major soil reclamation, spe- 
cial design, or intensive maintenance is required. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 


and the depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil mate- 
rial that is resistant to seepage, erosion, and piping 
and has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Large 
stones and organic matter in a soil downgrade the 
suitability of a soil for use in embankments, dikes, 
and levees. 

Aquifer-fed excavated ponds are bodies of water 
made by excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by 
surface runoff and embankment ponds that impound 
water 3 feet or more above the original surface. 
Ratings in table 8 are for ponds that are properly 
designed, located, and constructed. Soil properties and 
site features that affect aquifer-fed ponds are depth to 
a permanent water table, permeability of the aquifer, 
quality of the water, and ease of excavation. 

Drainage of soil is affected by such soil properties 
as permeability; texture; depth to bedrock, hardpan, 
or other layers that affect the rate of water move- 
ment; depth to the water table; slope; stability of 
ditchbanks; susceptibility to flooding; salinity and 
alkalinity; and availability of outlets for drainage. 

Irrigation is affected by such features as slope, 
susceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail- 
able water capacity, need for drainage, and depth to: 
the water table. 

Terraces and diversions are embankments or а com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
and steepness of slope; depth to bedrock, hardpan, or 
other unfavorable material; large stones; permeabil- 
ity; ease of establishing vegetation; and resistance to 
water erosion, soil blowing, soil slipping, and piping. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 9 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
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tion materials. Each soil is evaluated to the depth ob- 
served, generally about 6 feet. | 

Roadfill is soil material used in embankments for 
roads, Soils are evaluated as a source of roadfill for 
low embankments, which generally are less than 6 feet 
high and less exacting in design than high embank- 
ments. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material where it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about some of the soil prop- 
erties that influence such performance is given in the 
descriptions of the soil series. 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within their profile. The estimated engi- 
neering properties in table 10 provide specific in- 
formation about the nature of each horizon. This 
information can help determine the suitability of each 
horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. 
Soils rated fair have a plasticity index of less than 15 
and have other limiting features, such as moderate 
shrink-swell potential, moderately steep slopes, wet- 
ness, or many stones. If the thickness of suitable 
material is less than 3 feet, the entire soil is rated 
poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is within a depth 
of 6 feet. Coarse fragments of soft bedrock material, 
such as shale and siltstone, are not considered to be 
sand and gravel. Fine-grained soils are not suitable 
Sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxie substances. Organie matter in 
the A1 or Ap horizon greatly increases the absorption 
and retention of moisture and nutrients. Therefore, 
the soil material from these horizons should be care- 
fully preserved for later use. 


SOIL SURVEY 


Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones and cobbles, are low in content of gravel, and 
have gentle slopes. They are low in soluble salts that 
can limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so 
wet that excavation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy 
or clayey soils in which the suitable material is only 
8 to 16 inches thick or soils that have appreciable 
amounts of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
Moes, or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur- 
ing the course of the survey and the laboratory anal- 
yses of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
Scientists can identify several important soil proper- 
ties. They note the seasonal soil moisture condition or 
the presence of free water and its depth. For each 
horizon in the profile, they note the thickness and 
color of the soil material; the texture, or amount of 
clay, silt, sand, and gravel or other coarse fragments; 
the structure, or the natural pattern of cracks and 
pores in the undisturbed soil; and the consistence of 
the soil material in place under the existing soil mois- 
ture conditions. They record the depth of plant roots, 
determine the pH or reaction of the soil, and identify 
any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, espe- 
cially properties that cannot be estimated accurately 
by field observations. Laboratory analyses are not 
conducted for all soil series in the survey area, but 
laboratory data for many soil series not tested are 
available from nearby survey areas. 

The available field and laboratory data are sum- 
marized in tables. 'The tables give the estimated range 
of engineering properties, the engineering classifica- 
tions, and the physical and chemical properties of each 
major horizon of each soil in the survey area. They 
also present data about pertinent soil and water fea- 
tures, engineering test data, and data obtained from 
physical and chemical laboratory analyses of soils. 


Engineering properties 


Table 10 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 
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Most soils have, within the upper 5 or 6 feet, 
horizons of contrasting properties. Table 10 gives in- 
formation for each of these contrasting horizons in а 
typical profile. Depth to the upper and lower bound- 
aries of each horizon is indicated. More information 
about the range in depth and about other properties 
in each horizon is given for each soil series in the 
section “Descriptions of the Soils." - 

Texture is described in table 10 in the standard 
terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other partieles coarser than sand, an appro- 
priate modifier is added, for example, “gravelly loam.” 
Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Transpor- 
tation officials (AASHTO) (1). They are described in 
the PCA Soil Primer (6). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plasticity 
index, liquid limit, and organic-matter content. Soils 
are grouped into 15 classes—eight classes of coarse- 
grained soils, identified as GW, GP, GM, GC, SW, SP, 
SM, and SC; six classes of fine-grained soils, identified 
as ML, CL, OL, MH, CH, and OH; and one class of 
highly organic soils, identified as Pt. Soils on the 
borderline between two classes have a dual classifi- 
cation symbol. for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified in one of seven basic groups ranging 
from А-1 to A-7 on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. Soils in group 
A-1 are coarse grained and low in content of fines. At 
the other extreme, in group A—7, are fine-grained soils. 
Highly organic soils are classified in group А-8 on 
the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
А-1-а, А-1-Ъ, A-2-4, А-2-5, A-2-6, А-2 1, A-7-5, 
and, А-7-6. Аз ап additional refinement, the desir- 
ability of soils as subgrade material can be indicated 
by a group index number. These numbers range from 
0 for the best subgrade material to 20 or higher for 
the poorest. The estimated classification, without 
group index numbers,.is given in table 10. Also in 
table 10 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly 
by observing volume percentage in the field and then 
converting that, by formula, to weight percentage. · 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stan- 
dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field esti- 
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mates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO 
soil classification systems. They are also used as indi- 
cators in making general predictions of soil behavior. 
Range in liquid limit and plasticity index are estimated 
on the basis of test data from the survey area or from 
nearby areas and on observations of the many soil 
borings made during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across 
classification boundaries (1 or 2 percent), the classi- 
fication in the marginal zone is omitted. 


Physical and chemical properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given for 
each major horizon, at the depths indicated, in the 
typical pedon of each soil. The estimates are based on 
a observations and on test data for these and similar 
soils. 

Permeability is estimated on the basis of known re- 
lationships among the soil characteristics observed in 
the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil features as plowpans and surface 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and 
in many other aspects of land use and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops, ornamental plants, 
or other plants to be grown; in evaluating soil amend- 
ments for fertility and stabilization; апа in evaluating 
the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of the non- 
irrigated soils. The salinity of individual irrigated 
fields is affected by the quality of the irrigation water 
and by the frequency of water application. Hence, the 
salinity of individual fields can differ greatly from the 
value given in table 11. Salinity affects the suitability 
of a soil for crop production, its stability when used as 
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Soil name and map symbol 


Cashmere: 


7 8; 9, 0, flu. Re 


Cashmont: 


12 13.  ——— 


23, ———— 


p ————————— 


Depth 


SOIL SURVEY 


TABLE 10.—Engineering 


[The symbol < means less than; > means greater than. 


м 


USDA texture 


Fine sandy loam -.._. _ c cll. 
Sand, loamy sand _________________- 


Fine sandy loam 
Fine sandy loam 


Very gravelly sand === 


Silt loam ыы 
Silty clay loam о 
Gravelly loam, silt loam ---------—-- 


Fine sandy loam 
Loamy fine sand 


Sandy loan el L =s 


Gravelly sandy loam, gravelly fine 
sandy loam, gravelly coarse sandy 
loam. 


Gravelly sandy loam ~-..---------__ 


Gravelly sandy loam, gravelly fine 
sandy loam, gravelly coarse sandy 
oam. 


Very gravelly sandy loam _________- 


Gravelly sandy loam, gravelly fine 
a loam, gravelly coarse sandy 
oam. 


Extremely stony sandy loam -------- 


Gravelly sandy loam, gravelly fine 
sandy loam, gravelly coarse sandy 
loam. 


Gravelly sandy loam w= 


Gravelly sand, very gravelly sand, 
very gravelly loamy sand. 


Extremely stony sandy loam ________ 


Very gravelly sand, gravelly sand, 
very gravelly loamy sand. 


Gravelly sandy loam _____________- 


Gravelly sandy loam, gravelly fine 
radi loam, gravelly coarse sandy 
oam. 


оа жез ыш ава a eS 


Gravelly sandy loam, gravelly fine 
randy loam, gravelly coarse sandy 
oam. 


Extremely stony loam ____________-- 


Gravelly sandy loam, gravelly fine 
sandy loam, gravelly coarse sandy 
oam. 


Classification 
Unified AASHTO 

SM А-4 
SP-SM, SM А-3, A-1 

A-4 
S A-4 
GW,GP A-1 
ML A-4 
CL A-6 
GM, ML А-4 
SM А-4, A-2 
SM A-2 
SM A-2 
GM, SM A-1, А-2 
GM А-1, A-2 
GM, SM А-1, A-2 
GP-GM, GM А-1 
GM, SM А-1, А-2 
SM A-1, A-2 
GM, SM A-1, A~2 
SM, GM А-1, A-2 
GP, SP —1 
SM A-1, A-2 
GP, SP -1 
`ML, CL-ML A-4 
ML, CL A-6 
SM А-1, A-2 
SM À-1, А-2 
ML, SM A-4 
SM А-1, А-2 
GM, ML А-4 
SM, GM A-1 
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properties and. classifications 


Absence of an entry means data were not estimated] 


5 " Percentage passing sieve number— Plasticit 
ragments uid He asticity 
> 3 inches Liquid limit index 
4 10 40 200 
Pet Pet 
0 100 95-100 70-85 40-50 <30 NP-5 
0 100 90-100 40-60 5-15 |: ee LS эшш NP 
0 100 95-100 75-85 40-50 <30 NP-5 
0 90-100 90-100 70-80 85-50 <30 МР-5 
0 40-50 25-85 10-20 025: aaa МР 
0 90-100 85-95 80-90 60-80 25-35 МР-10 
0 85-95 75-85 70-85 60-80 30-40 10-20 
0-5 60-80 60-80 50-75 35-65 25-35 NP-10 
0 95-100 90-100 50-75 80-45 <30 NP-5 
0 95-100 95-100 70-80 20230: دكا‎ NP 
0 100 95-100 60-65 30-35 <30 NP-5 
0-10 50-70 50-65 25-55 20-85 <30 МР-Б 
0 50-65 50—65 30-45 20-35 <80 NP-5 
0-10 50-70 50-65 25-55 20-85 <30 NP-b5 
0-10 25-40 20-30 15-20 5-15 <30 NP-5 
0-10 50-70 50-65 25-55 20-35 <30 NP-5 
80-50 65-80 65-75 40-50 20-30 <30 NP-5 
0-10 50-70 50-65 25-55 20-35 <80 МР-5 
0 40-75 40-70 25-50 15-80 1-------2-2.-2222- NP 
0-10 40-65 25-50 15-30 (2, c —— NP 
25-55 60-75 60-65 40-50 20-80 ا سد سا‎ NP 
0-10 30-60 25-50 15-30 0-5 دا‎ NP 
0 100 95-100 95-100 85-95 25-35 5-10 
0 100 95-100 95-100 85-95 35-40 10-20 
0 70-80 60-75 45-60 20-35 «30 NP-5 
0 70-80 60-75 40-55 20-35 <30 NP-5 
0 85-95 85-95 60-80 45-65 25-35 NP-10 
0 70-80 60-75 40—55 20-35 <30 NP-5 
30-65 65-85 65-80 55-75 40-55 25-35 NP-10 
5-20 55-70 55-65 35-45 15-25 <30 NP-5 
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Soil name and map symbol 


Dinkelman: 
33. 34 овна аи Шишање 


38. —— ————— ла 


Disautel: 
39,40, A tet 1 НЕ ВН 


Donavan: 
45, 46, ЧТ 


* 50: 


Ewall: 
53. 54  ——— ——— Á— Ü 


Haley: 
56, 57. O ee eee 


Havillah: 
59; 60,61) 62 —————— 


SOIL SURVEY 


TABLE 10.—Engineering properties 


Classification 
USDA texture 
Unified AASHTO 
Sandy loam ес ас SM A-2, A-4 
Fine sandy loam, sandy loam _.______ SM A-4 
Gravelly fine sandy loam, gravelly SM A-2 
sandy loam. 
Gravelly sandy loam __.____ A-2, A-4 
Fine sandy loam, sandy loam A- 
Gravelly fine sandy loam, gravelly SM A-2 
sandy loam. à 
Extremely stony sandy loam -____ SM A-2 
Fine sandy loam, sandy loam —_______ SM А-4 
Gravelly fine sandy loam, gravelly SM A-2, А-1 
sandy loam. 
Loam. а خخ‎ ML A-4 
Cobbly sandy clay loam ______-__----- SC А-2 
Sit Лоа овна наиме ML А-4 
Silt loam, very fine sandy loam, Іоат__| ML А-4 
Gravelly loam, gravelly silt loam, GM А-2, A-4 
gravelly very fine sandy loam. 
Cobbly silt loam __________________--_ ML А-4 
Silt loam, very fine sandy loam, loam__| ML A-4 
Gravelly loam, gravelly silt loam, GM А-2, A-4 
gravelly very fine sandy loam. 
Extremely stony silt loam __________- ML А-4 
Loam, silt loam, very fine sandy loam__| ML A-4 
Gravelly loam, gravelly silt loam, GM А-2, A-4 
gravelly very fine sandy loam, 
Loam слања сре шола ut ыа, -4 
Gravelly loam, gravelly silt loam, GM, SM А-4, А-2 
gravelly sandy loam. 
Extremely stony loam ______ GM А-4 
Gravelly loam, gravelly silt loam, GM, SM A-4, A-2 
gravelly sandy loam. 
Extremely stony loam ______________- A-4 
Gravelly loam, gravelly silt loam, GM, SM A-4, A-2 
gravelly sandy loam. 
Rock. 0uterop: PAR a a a ا‎ анар 
оа D——— —— m ML А-4 
Silt loam, very fine sandy loam ML А-4 
Sand ЕРАНИ ЕТИБ T SP-SM, SM А-2, A-8 
Band asses Llc аш c SP-SM, SM A-2, A-8 
Loamy fine sand ___________________- SM A-2 
and xr ee ла ы. зон SP-SM, SM A-2, A-8 
Fine sandy loam ~-------_---.-..-..- SM A-4 — 
Band. c a LL eL Le eL LL SP-SM А-2, A-8 
DNI -———————— —— nn! ML А-4 
Gravelly silt loam, gravelly loam, GM A-2, A-4 
gravelly clay loam, 
Extremely stony silt loam ___________ ML А-4 
Gravelly silt loam, gravelly loam, GM A-2, A-4 


gravelly loam, gravelly clay loam. 
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and. classifications——Continued 


Percentage passing sieve number— 


Fragments 
> 8 inches 
4 10 40 
Pet 

0 85-100 60-85 40-60 
0 95-100 85-90 60-70 
0 85-95 60-70 45-55 
0 85-100 60-85 40-60 
0 95-100 85-90 60-70 

0 85-95 60-70 45-55 
25-35 95-100 85-90 55-60 
95-100 85-90 60-70 

0 65-75 60-70 40-55 
90-95 85-95 75-85 

20—40 90-95 60-70 50-60 
0 90-95 85-95 80-90 
0-5 85-95 80-90 75-85 
0-5 50-75 50-70 45-60 
25-35 75-85 75-85 15-80 
0-5 85-95 80-90 75-85 
0-5 50-75 50-70 45-60 
20-40 75-95 75-95 70-90 
0-5 85-95 80-90 75-85 
0-5 50-75 50-70 45-60 
95-100 95-100 70-85 

0-5 65-70 55-65 50-60 
15-30 60-75 60-70 55-65 
0-5 65-70 55-65 50-60 
15-80 60-75 60-70 55-65 
—5 65-70 55-65 50-60 
0 100 100 90-100 
0 100 95-100 90-100 

0 100 100 50-70 

0 100 100 50-70 

0 100 100 70-80 

0 100 100 50-70 

0 95-100 90-100 65-75 

0 95-100 90-100 60-70 

0 95-100 85-95 80-90 
0-5 55-70 50-70 45-65 
20-50 70-80 65-75 60-75 
= 55-70 50-70 45-65 


e Plasticity 
Liquid limit index 
200 
Pet 

25-45 «30 NP-5 
35-45 <80 NP-5 
25-35 <30 МР-5 
25-45 «30 NP-5 
35-45 <30 NP-5 
25-35 <30 NP-5 
80-35 <30 NP-5 
85-45 <30 NP-5 
20-35 <30 NP-5 
55-65 25-35 NP-10 
25-35 30-40 10-20 
50-75 <30 NP-5 
50-70 25-85 NP-10 
30-50 25-35 NP-10 
60—70 « 30 МР-Б 
50–70 25-35 NP-10 
30-50 25-35 NP-10 
50-70 <30 NP-5 
50-70 25-35 NP-10 
80-45 25-35 NP-10 
55-70 20-30 МР-5 
20-45 10-20 МР-5 
40-50 20-30 NP-5 
20-45 10-20 NP-5 
40-50 20-30 NP-5 
20-45 10-20 NP-5 
55-90 20-40 NP-10 
60-75 20-40 NP-10 

5-15. E a NP 

5=15 ا‎ NP 
25-35 |.----------------- NP 

5-15. su az eh „эшш NP 
40-50 oc sense пази ышы NP 

5-15 ера саде МР 
65-75 <80 МР-5 
30-45 25-85 NP-10 
50-65 <30 NP-5 
30-45 25-35 NP-10 
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TABLE 10.—Engineering properties 


Classification 


Soil name and map symbol USDA texture 
AASHTO 


Hodgson: 


[s ve Mr RT КА Silt loam 
Clay loam, silt loam, silty clay loam__ 
Hum: 
0 Soe ИЗИНЕ. Silt loam 
Loam, clay loam, gravelly silty 
clay loam. 
Hunters: 1 
66, 67, 68, 69 sono U эзш ass Silt loam ML 
Silt loam ML, CL 
Karamin: 
0 рае اد ا د‎ БН Sandy loam SM, ML 
Loamy fine sand, fine sand, sand SM, SP-SM 
Kartar: 
71,32. ae ا‎ Sandy loam SM 
Gravelly sandy loam, gravelly fine SM 
sandy loam. 
Gravelly loamy sand GP-GM, GM 
Very gravelly sand GP 
y УЕ ВНЕ Extremely stony sandy loam SM 
Gravelly sandy loam, gravelly SM 
fine sandy loam. 
Gravelly loamy sand GP-GM, GM 
Very gravelly sand GP 
Koepke: 
76, 77, 78, 79 _____________________ ML 
SM 
Koepke: 
e — ВЕН Gravelly silt loam ML 
Gravelly loam, gravelly silt loam SM 
Leader: 
81: 82. 83 e eo ваш Fine sandy loam SM 
Loamy fine sand, fine sand SM 
Leavenworth: 
ЕЕ ы ы ML 
SM, ML 
Lithic Xerochrepts: 
85: 
Lithic Xerochrepts part ____---- Variable 
Unweathered bedrock 
Cashmont part _______________- Extremely stony sandy loam SM 
Gravelly sandy loam, gravelly fine GM, SM 
sandy loam, gravelly coarse sandy 
loam. 
186: 
Lithic Xerochrepts part -_______ Variable 
Umweathered bedrock 
Conconully part == Extremely stony loam 
Gravelly sandy loam, gravelly fine 
sandy loam, gravelly eoarse sandy 
loam. 
187: 
Lithic Xerochrepts part ________ Variable 
Unweathered bedrock 
Donavan part -___ 2 Extremely stony loam 
Gravelly loam, gravelly silt loam, 
gravelly sandy loam. 
: Rock outcrop а 
88: 


Lithie Xerochrepts part -——----- 


and classifications —Continued 


OKANOGAN COUNTY AREA, WASHINGTON 


Percentage passing sieve number— 


Fragments 
> 3 inches 
10 
Pet 
0 100 100 
0 100 95-100 
0 85-95 85-95 
0 65-90 65-85 
0 100 95-100 
0 100 95-100 
0 95-100 90-100 
0 95-100 90-100 
0 90-100 85-95 
0-5 70-80 65-75 
0-5 50-55 45-55 
0-5 30-45 25-35 
20-40 85-95 80-90 
0-5 70-80 65-75 
0-5 50-55 45-55 
0-5 80-45 25-35 
0 90-100 90-100 
0-5 75-85 60-70 
0 75-85 65-75 
0-5 75-85 60-70 
0 95-100 85-95 
0 95-100 90-95 
0 100 100 
0 100 100 
955 30-50] 65-80 — 65-75 
0-10 50-70 50-65 
ET 30-65 | 65-85 - 65-80 
5-20 55-70 55-65 


40 


Liquid limit 
200 
Pet 
90-100 80-95 80-40 
90-100 70-85 30-40 
80-90 65-80 30-40 
60-80 50-65 30-40 
90-100 70-90 25-35 
80-100 65-85 30-40 
60-85 85-55 <30 
50-80 5—80. | —Á— 
50-60 25-35 <30 
40-55 20-85 ددا‎ == 
25-35 10-15 ا‎ 
15-25 025 |= 
45-60 20-85 <30 
40-55 20-35 ———— 
25-35 10-15. Luc ылшын 
15-25 025. =н 
80-90 65-80 <30 
55-65 40-50 <30 
60-70 50-65 <30 
55-65 40-50 <30 
65-85 35-50 «30 
55-70 15-35 بدا‎ 
85-95 65-80 « 30 
70-80 80-55 <30 
40-50) | 20-30 «30 
25-55 20-35 «30 
55-15 | о 40-55 | | 25-85 
35-45 15-25 <30 
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Soil name and map symbol] Depth 
In 
Hum: part ..22 22.2.2. 222. cel 0-18 
18-60 
289: 
Lithic Xerochrepts part -------- M 
Kartar part _________________- 0-16 
16-28 
28-50 
50-60 
190: 
Lithic Xerochrepts part ________ E 
1 
Molson part —-.--—-----—--—------- 0-18 
18-60 
191; 
Lithic Xerochrepts part -------- a 
Nevine part ~---------_-._..__ 0-17 
17-32 
82-60 
192: 
Lithic Xerochrepts part --.. ` wt 
Newbon part ___________-__-___ 0-13 
13-60 
193: 
Lithic Xerochrepts part ________ 0-12 
12 
Nighthawk part === 0-8 
8-22 
22-60 
194: 
Lithic Xerochrepts part ________ ML 
Republic part _______________- 0-16 
16-60 
195: 
Lithic Xerochrepts part ________ 0-12 
Vallan part ______.___________- 
196 


Lithic Xerochrepts part 


Wadams part 


SOIL SURVEY 


TABLE 10.—Engincering properties 


— 
Classification 
USDA texture 
Unified AASHTO 
Silt. loam. сызгы шшш ee ан ML A-4 
Loam, clay loam, gravelly silty CL A-6 
clay loam. 
НЕЕ ec | сз. 
Unweathered bedrock _____----------|_______-____-____________________ 
Extremely stony sandy loam _______ SM A-1, A-2 
Gravelly sandy loam, gravelly fine SM А-1, А-2 
sandy loam. 

Gravelly loamy sand ______________- GP-GM, GM A-1 
Very gravelly sand ___._____________ А-1 
Variable’ asa sete 154 шыл шы ы ыз со 
Unweathered bedrock „__.__________|_________________|______________ 
Extremely stony silt loam _____ 2. ML A-4 
Gravelly loam, gravelly silt loam _____ GM A-2, A-4 
Marble aaa a ааыа 
Unweathered bedrock |... 
Extremely stony silt loam А-4 
Gravelly loam _____________________-_ GM, GM-GC А-2, А-4 
Gravelly sandy loam, gravelly loam ..| GM, SM A-1, A-2 


Variable 
Unweathered bedrock 
Extremely stony loam 
Gravelly loam, gravelly silt loam 


Variable 
Unweathered bedrock 


Variable: не ee 
Unweathered bedrock |Т 
Extremely stony sandy loam _________ SM 
Gravelly sandy loam, sandy loam, SM 


SM 
Very gravelly sandy loam, gravelly GM, GP-GM 


Extremely stony sandy loam ________ SM 
Gravelly sandy loam ________________ SM 
Very gravelly sandy loam, gravelly GM, GP-GM 


loamy coarse sand, very gravelly 
loamy sand, 


A-2, A-1 


and classifications—Continued 


OKANOGAN COUNTY AREA, WASHINGTON 


Percentage passing sieve number— 


Fragments 
> 3 inches 
4 10 40 200 
Pet 
0 85-95 85-95 80-90 65-80 
0 65-90 65-85 60-80 50-65 


Liquid limit 
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Soil name and map symbol 


Molson: 
105, 106; 107, [08 aga 


Nespelem: 
112, 113, 114, 115, 1164 ______________ 


Newbon: 
122i 123. AF шшс u S U... 


125, 125; 127, 128 асаа 


Nighthawk: 
ЗТ 132; 133: au ERR dn 


I34, 135, 136 аары ао 


SOIL SURVEY 


TABLE 10.— Engineering properties 


USDA texture 


Gravelly sandy loam |... 
Gravelly sandy loam, gravelly 
loamy sand. 
Gravelly coarse sand, very 
gravelly sand. 
Extremely stony sandy loam ~--__-~_. 
Gravelly sandy loam |... 
Gravelly coarse sand, very gravelly 
sand, gravelly loamy sand. 
| Број о р n. s ie 
Gravelly sandy loam, gravelly 
loamy sand. 
Gravelly coarse sand, very 
gravelly sand. 
Gravelly loam aa 
Gravelly sandy loam, gravelly 
loamy sand. 
Gravelly coarse sand, very gravelly 
sand. 


ТЕ loam: c.c uc u шиба 
Gravelly loam, gravelly silt loam _____ 
Gravelly silt loam ______________---- 
Gravelly loam, gravelly silt loam _.__ 
Extremely stony silt loam u 
Gravelly loam, gravelly silt loam ____ 


Silt ТОА аашаа 
Stratified very fine sandy loam to 

silty clay loam. 
Silt loam _____________________-__-- 
Silty clay loam ________________-_-__- 
Stratified very fine sandy loam to 

silty clay loam. 


Silt loam ___________- D PET 
Gravelly loam _________________-___-- 
Gravelly sandy loam, gravelly loam ___ 
Extremely stony silt loam ___________ 
Gravelly loam о ______________-_____-- 
Gravelly sandy loam, gravelly loam __ 


ов 22222 зш 5 убаце SD 
Gravelly loam, gravelly silt loam 
Gravelly loam ______________-__ == 
Gravelly loam, gravelly silt loam _____ 
Very gravelly loam ________________- 
Gravelly loam, gravelly silt loam _____ 
Extremely stony loam ___________-___ 
Gravelly loam, gravelly silt loam _____ 


Loam слана aa али ЩЕ 
Gravelly loam, gravelly silt loam, 
very gravelly loam. 
Very gravelly loam, very gravelly 
coarse sandy loam. 
Extremely stony loam .___ _ 
Gravelly loam, gravelly silt loam, 
very gravelly loam. 
Very gravelly loam, very gravelly 
coarse sandy loam. 


Classification 
Unified AASHTO 

SM À-2, A-1 
SM, SP-SM А-1, A-2 
SP, GP A-1 
SM A-2 
SM А-1, А-2 
GP, GP-GM = 
ML, SM А-4 
SM, SP-SM А-1 
SP, GP A-1 
ML, SM A-4 
SM, SP-SM A-1 
SP, GP A-1 
ML А-4 
GM A-2, А-4 
GM, ML = 
GM A-2, A-4 
ML m 
GM А-2, A-4 
ML А-4 
ML A-4 
ML A-4 
CL A-6 
ML А-4 
ML А-4 
GM A-2, A-4 
SM, GM A-1, A-2 

A-4 
GM, GM-GC A-2, A-4 
GM, SM A-1, А-2 
ML А-4 
См А-2, А-4 
GM -4 
GM А-2, A-4 
GM -1 
GM A-2, A-4 
GM -4 
GM A-2, А-4 
ML A-4 
GM А-1, A-2, A-4 
GP-GM, GM A-1 
GM A-4 
GM A-1, A-2 
GP-GM, GM A-1 
ML A-4 
ML А-4 


OKANOGAN COUNTY AREA, WASHINGTON 


and. classifications—Continued 


— 
Percentage passing sieve number— 
E Liquid limit 
4 10 40 200 
Pet Pet 
0-5 15-85 60-75 40-55 20-80 |________________-- 
0-5 60—80 55-70 35-50 2 
0-5 85-60 30-40 15-25 0-5 |_______________--- 
5-25 75-85 60-75 45-55 25-30 |_________________- 
0-5 60-80 55-10 85-50 15-30 |) سس‎ 
0-5 35-50 30-40 10-5 0-10 ا‎ а 
80-90 65-80 55-75 85-55 <30 
0-5 60-80 55-70 35-50 10-25. |. و‎ 
0-5 35-60 30-40 15-25 0-5 || мини 
80-90 65-80 55-75 35-55 «30 
0-5 60-80 55-70 35-50 10-25 | 
0-5 85-60 30-40 15-25 0-5 |______________-- 
0-5 95-100 85-95 80-90 65-75 <30 
0-5 55-65 50-55 40-55 30-40 <30 
0-5 60-80 55-75 45-65 35-60 <30 
0-5 55-65 50-55 40-55 30-40 280 
15-45 90-100 80-90 70-85 50-75 <30 
0-10 55-65 50-55 40-55 30-40 230 
0 100 100 95-100 80-90 <30 
0 100 100 95-100 75-90 <30 
0 100 100 90-100 80-90 <30 
0 100 100 95-100 85-95 25-35 
0 100 100 95-100 75-90 <30 
0-5 85-95 80-90 70-85 50-70 «30 
ap ЧЕНЕ 55-65 50-60 35-50 25-40 <30 
сз ле у eee 50-70 45-60 25—40 10-30 |_______________-- 
10-20 70-95 70-80 60-70 50-60 20-30 
аль. eris 55-65 50-60 35-50 25-40 <3 
eee 50-70 45-60 25-40 10-30 |________________-- 
0 85-90 80-85 70-80 50-60 25-85 
0-5 60-70 50-65 45-60 30-45 25-35 
0-5 65-75 60-70 55-65 40-50 25-35 
0-5 60-70 50-65 45—60 30-45 25-35 
0-10 35-45 25-85 20-30 15-25 <30 
0-5 60-70 50-65 45-60 30-45 25-85 
20-40 60-70 50-60 45-55 35-45 25-35 
5-10 60-70 55-65 50-60 30-40 25-35 
85-90 80-85 70-80 50-60 25-35 
0-5 45-65 35-50 30-45 20-40 25-35 
5-10 35-50 25-35 15-25 5-20 <30 
10-30 60-70 55-60 45-55 35-45 25-35 
5-10 45-65 85-55 30-45 20-35 25-35 
5-15 85-50 95-85 15-25 5-20 <30 
0 100 95-100 80-95 60-75 <30 
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TABLE 10.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
ГЕ | gem-——————— ЕН 0-81 | Loam Lane ce em mmi weno ML А-4 
81-40 | Stratified silt loam to sandy loam ----| ML, SM А-4 
40-60 | Very gravelly sand n GP A-1 
Owhi: 
199, 140. -—-—-——— ——— 0-8 Fine sandy loam ~---.-------_-------- SM A-2, A-4 
8-81 | Gravelly sandy loam, gravelly fine SM A-1, A-2 


sandy loam, sandy loam. 
31-60 | Very gravelly coarse sand, gravelly GP, GP-GM, GM | A-1 


loamy san 
141, 142 2—м---—----------—---------- 0-8 Gravelly fine sandy loam ----_------- SM А-1, А-2 
8-31 | Gravelly sandy loam, gravelly fine SM A-1, A-2 


sandy loam, sandy loam. 
81-60 | Very gravelly coarse sand, gravelly GP, GP-GM, GM | A-1 


loamy sand. 
143, 144 ——— 0-8 | Extremely stony fine sandy loam -...| SM A-2, A-4 
8-81 | Gravelly sandy loam, gravelly fine SM A-1, A-2 


sandy loam, sandy loam. 
31-60 | Very gravelly coarse sand, gravelly GP, GP-GM, GM | A-1 
loamy sand. 


Pogue: 

145, 146, 147, 148 -------_-------.-- 0-12 | Fine sandy loam um SM A-4 

12-29 | Gravelly fine sandy loam, gravelly SM A-2 
sandy loam. 
29-60 | Very gravelly sand -—--------------- GP, SP А-1 

149, 150 —2——-—--.----------------- 0-12 | Gravelly fine sandy loam -----_------ SM А-2, А-4 
12-29 | Gravelly fine sandy loam, gravelly SM ~ 

sandy loam. 
29-60 | Very gravelly sand ---- cl. GP, SP A-1 
Pogue: 
151: 452. dn lc eee 0-12 | Extremely stony fine sandy loam -____ GM A-4, A-2 
12-29 | Gravelly fine sandy loam, gravelly SM, GM A-2 
sandy loam. 
29-60 | Very gravelly sand ________-__--_-_- GP, SP A-1 
Republic: 

153, 184 لت ج یت ت تت ت‎ 0-16 | Gravelly sandy loam ________-------- SM A-4, A-2, A-1 
16-60 | Gravelly sandy loam, sandy loam, SM А-2, A-1 

gravelly loamy sand. 

ЕЕ ИЕ А E 0-16 | Extremely stony sandy loam -------- SM А-9, A-1 
16-60 | Gravelly sandy loam, sandy loam, SM A-2, A-1 

gravelly loamy sand. 

156, 157, 158, 159 ----------------—- 0:16: Loam. а SM, ML A-4, A-2 
16-60 | Gravelly sandy loam, sandy loam, SM A-2, A-1 
| gravelly loamy sand. 

N60 د‎ —— — 0-16 | Loam -<2- oe ees A-4 
16-40 | Gravelly sandy loam A-2, A-1 
40-60 | Very gravelly sand A-1 

Riverwash: 
rU T EE ی‎ ај ا ی‎ pem e et 
Rock outcrop: 
OSO MT CPC د‎ n PER د ا‎ ан SEES СИЯ 
Skaha 
163: —————— Su 0-7 | Loamy sand uuu SM A-2 
7-23 | Gravelly loamy sand ______________-- SP-SM, SM A-1, A-2 
23-60 | Very gravelly coarse sand ____ GP A-1 
| WD WT ——— — — lis 0-7 Gravelly loamy sand =u SP-SM, SM A-1, A-2 
7-23 | Gravelly loamy sand _____________-_ SP-SM, SM A-1, A-2 
23-60 | Very gravelly coarse sand ________-__ GP A-1 
Springdale: 
167. (68 c 0-8 | Sandy loam о __-______-__-_-___-___--- SM А-2, A-4 
8-30 | Gravelly coarse sandy loam, gravelly SM А-2, A-1 
sandy loam. 
30-60 | Gravelly loamy coarse sand, gravelly GP, GP-GM A-1 


coarse sand, very gravelly sand. 
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and classifications—Continued 


Percentage passing sieve number— 


Fragments ee iw Plasticity 
> 8 inches Liquid limit index 
4 10 40 200 
Pet Pet 
0 100 95-100 80-95 60-75 <30 NP-5 
0 90-100 85-95 65-85 45-65 <80 NP-5 
0-5 40-50 30-40 15-25 0-5 ааа МР 
0 90-100 80-90 60-75 30-50 <30 NP-5 
0 70-80 60-75 40-70 20-85. | а ен NP 
0-5 30-60 20-45 5-30 (215. |. лава а ceca NP 
0 10-80 60-70 40-60 20-35. | —————-————- NP 
0 10-80 60-75 40-70 9085. |а NP 
0-5 30-60 20-45 5-30 0515: ава ва а NP 
20-40 80-90 70-80 50-70 25-40 <30 NP-5 
0-10 65-80 60-80 40-70 20-40. u... NP 
0-5 30-60 20-45 5-30 (0-15. ese а NP 
0 95-100 95-100 75-85 40-50 <80 NP-5 
0-5 60-70 55-70 40-60 95-85 کی د‎ NP 
5-15 40-55 30-35 15-25 025. | S L S. NP 
0-5 75-85 55-65 40-60 30-40 <30 NP-5 
0-5 60-70 55-70 40-60 925-85 ددا‎ === NP 
5-15 40—55 30-35 15-25 026: esses eee NP 
30-50 60-75 60-70 50-60 30-45 < 80 МР-5 
0-5 60-70 55-70 40-60 0 NP 
5-15 40-55 30-35 15-25 0-5 -—— NP 
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TABLE 10.—Zngineering properties 
Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Springdale: 0-8 Extremely stony sandy loam ____-_--- SM А-2 
170, PaaS 8-30 | Gravelly coarse sandy loam, gravelly SM A-2, А-1 
sandy loam. 
30-60 | Gravelly loamy coarse sand, gravelly GP, GP-GM А-1 
coarse sand, very gravelly sand. 
Synarep: 
372 ie Mr 0-46 | Silt loam _______________________-_- ML A-4 
46-60 | Sandy loam, fine sandy loam, very SM, ML А-2, A-4 
fine sandy loam. 
Tonasket: 
173, 174. 175. 176: 177 ences eee ee 0-28 | Silt loam _____.____________-___-_--- ML А-4 
28-65 | Silt loam ______________________--- ML А-4 
per ——À e ава 0-8 | Extremely stony silt loam ______ ML А-4 
8-28 | Silt loam uan ML А-4 
28-65 | Silt loam ________________________- ML А-4 
Wadams 
79 ا د‎ 0-4 Sandy loam aaa SM A-2, A-4 
4-31 | Sandy loam, gravelly sandy loam ~_--| SM A-1, A-2, A-4 
31-60 | Cobbly loamy sand, cobbly loamy SP-SM, SM A-1, A-2 
fine sand. 
|807 [8 2 u ج‎ РЕ ass 0-4 | Extremely stony sandy loam _________ SM A-2, A-1 
4-31 | Sandy loam, gravelly sandy loam ____| SM A-1, A-2, A-4 
31-60 | Cobbly loamy sand, cobbly loamy SP-SM, SM -1, A-2 
fine sand. 
Winthrop: 
182 د د‎ esu 0-25 | Gravelly loamy sand _______________- SP-SM, SM А-1 
25-60 | Very gravelly sand 2... GP A-1 
0 etree کے کے ت‎ sas 0-13 | Extremely stony loamy sand _________ SP-SM, SM A-1 
18-25 | Gravelly loamy sand ~--_--__-._____- SP-SM, SM А-1 
25-60 | Very gravelly sand -—----------—-——— А-1 
Xerofluvents: 
184 060°) Variable sl —— — —Á———— э] 


"This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


a construction material, and its potential to corrode 
metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others the swelling was estimated on 
the basis of the kind and amount of clay in the soil 
and on measurements of similar soils. The size of the 
load and the magnitude of the change in soil moisture 
content also influence the swelling of soils. Shrinking 
and swelling of some soils can cause damage to build- 
ing foundations, basement walls, roads, and other 
structures unless special designs are used. A high 
shrink-swell potential indicates that special design 
and added expense may be required if the planned use 
of the soil will not tolerate large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
Steel or concrete. The rate of corrosion of uncoated 
Steel is related to soil moisture, particle-size distribu- 
tion, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is based 
mainly on the sulfate content, texture, and acidity of 


the soil, Protective measures for steel or more resistant 
concrete help to avoid or minimize damage resulting 
from the corrosion. Uncoated steel intersecting soil 
boundaries or soil horizons is more susceptible to cor- 
rosion than an installation that is entirely within one 
kind of soil or within one soil horizon. 


Soil and water features 


Table 12 contains information helpful in planning 
land uses and engineering projects that are likely to 
be affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate 
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Percentage passing sieve number— 


Fragments 


Plasticity 
d 


Liquid limit 


> 8 inches 


behavior of the whole mapping unit. 


when thoroughly wet. These consist chiefly of mod- 
erately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to mod- 
erately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
a layer that impedes the downward movement of water 
or soils that have moderately fine texture or fine tex- 
ture. These soils have a slow rate of water transmis- 
sion. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with 
water from overflowing streams, with runoff from 
adjacent slopes, and by tides. Water standing for short 
periods after rains or after snow melts is not con- 


sidered flooding, nor is water in swamps and marshes. 
Flooding is rated in general terms that describe the 
frequency and duration of flooding and the time of 
year when flooding is most likely. The ratings are 
based on evidence in the soil profile of the effects of 
flooding, namely thin strata of gravel, sand, silt, or, 
in places, clay deposited by floodwater; irregular de- 
crease in organic-matter content with increasing 
depth; and absence of distinctive soil horizons that 
form in soils of the area that are not subject to flood- 
ing. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position. 
of each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth 


126 SOIL SURVEY 


TABLE 11.— Physical and chemical 


[Dashes indicate data were not available. The symbol < means less than; > means greater than. The erosion 


Soil name and map symbol Depth Permeability s s Soil reaction Salinity 
In In/hr In/in pH Mmhos/cm 
Aeneas: 
par E НЕНА ss 0-26 2.0-6.0 0.13-0.15 6.1-7.3 «2, 
26-60 6.0-20 0.05-0.07 6.6–7.8 <2 
Badland: 
4. 
Boesel: 
5 ----- ----=--- 0-8 0.6-2.0 0.13-0.15 6.6–7.3 «2 
8-87 0.6-6.0 0.11-0.13 6.6-7.3 <2 
37-60 >20 0.04–0.06 6.6-7.3 «2 
Boesel Variant: 
Е re el EEE 0-18 0.6-2.0 0.19-0.21 6.6-7.3 <2 
18-29 0.2-0.6 0.15-0.21 6.1-6.5 <2 
29-60 0.6-2.0 0.13-0.16 6.1-6.5 «2 
Cashmere: 
£48 9. a o ي‎ 0-44 2.0-6.0 0.13-0.15 6.1—7.8 «2 
44-60 2.0-6.0 0.08-0.11 6.1-7.8 <2 
Cashmont: 
[ELM E — — 0-8 2.0-6.0 0.11-0.13 6.6-7.3 «2 
8-60 2.0-6.0 0.09-0.11 6.6-7.3 <2 
аас 0-8 2.0-6.0 0.09-0.11 6.6-7.3 «2 
8-60 2.0-6.0 0.09-0.11 6.6-7.3 «2 
@ —————————— PUBÓM 0-8 2.0-6.0 0.06-0.08 6.6–7.3 <2 
8-60 2.0-6.0 0.09-0.11 6.6-7.3 <2 
19; 20) ی‎ aE 0-8 2.0-6.0 0.06-0.08 6.6-7.3 <2 
8-60 2.0-6.0 0.09-0.11 6.6-7.3 <2 
Chesaw 
A ire CO ЕН د ب‎ 0-5 6.0-20 0.05-0.10 6.6-7.3 <2 
5-60 >20 0.02-0.04 6.6–7.8 «2 
22 د‎ A pc 0-5 6.0-20 0.07-0.09 6.6-7.3 <2 
5-60 >20 0.02-0.04 6.6–7.8 «2 
Colville: 
23 24 qq TET 0-17 0.6-2.0 0.19-0.21 7.9-8.4 <2 
17-60 0.2-0.6 0.19-0.21 7.9-9.0 <4 
Conconully: 
I MEG ی‎ a 0-18 2.0-6.0 0.11-0.12 6.6-7.3 <2 
| 13-60 2.0-6.0 0.10-0.12 6.6-7.8 <2 
27,28,29 —————— HU 0—18 0.6-2.0 0.16-0.18 6.6-7.3 <2 
13-60 2.0-6.0 0.10-0.12 6.6-7.3 «2 
O ОЕТ — DEREN 0-13 0.6-2,0 0.11-0.13 6.6–7.3 «2 
18-60 2.0-6.0 0.08-0.10 6.6-7.3 «2 
Dinkelman: 
33,34, 35 а تک جد کد ج د ی د یود‎ 0-14 2.0-6.0 0.10-0.13 6.6—7.3 «2 
14-28 2.0-6.0 0.18-0.15 6.6-7.3 <2 
28-60 2.0-6.0 0.11-0.12 6.6-7.3 <2 
АГИРРЕ ھی‎ 0-14 2.0-6.0 0.11-0.13 6.6-7.3 <2 
14-28 2.0-6.0 0.13-0.15 6.6-7.3 <2 
28-60 2.0-6.0 0.11-0.12 6.6-7.3 <2 
0 0-24 0.6-2.0 0.16–0.18 6.6–7.3 <2 
24-60 0.2-0.6 0.14-0.16 6.6-7.3 <2 
Disautel: 
39:40, a Lo ee шш 0-16 0.6-2.0 0.16-0.18 6.6–7.8 <2 
16-24 0.6-2.0 0.16-0.18 6.6–7.8 «2 
24—60 0.6–2.0 0.13-0.15 7.4-9.0 <4 
ое —— کا‎ 0-16 0.6-2.0 0.12-0.14 6.6-7.8 <2 
16-24 0.6-2.0 0.16-0.18 6.6-7.8 <2 
24-60 0.6-2.0 0.13-0.15 7.4-9.0 <4 
AER ЕЕЕ c Coni Led оз E 0-16 0.6-2.0 0.13-0.15 6.6-7.8 «2 
16-24 0.6–2.0 0.16–0.18 6.6-7.8 <2 
24-60 0.6-2.0 0.13-0.15 7.4-9.0 <4 
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tolerance factor (T) is for the entire profile. Absence of an entry means data were not estimated] 


Shrink-swell potential 


Moderate 
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-| Moderate 


Risk of corrosion 


ر ر 


Uncoated steel 


Erosion factors Wind 
erodibility 
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Concrete 


Low 
Moderate ~----------------- 
L 


Moderate 
Moderate 
High 
Moderate 
Moderate 
High ..------------------- 


oa cU cv m 
ь a Ae о 


ооо 
Быј 
A-9035 


0.20 B lnc 
0.20 
0.17 
0.20 N 
0.28 
0.24 
0.32 b سد‎ 
0.24 
کے چ کی ی ےت د‎ 0.37 5 5 
анааан не а 0.37 
ت اھ ہے کا ری ت کے‎ 0.32 
ج کے ما ی‎ б” 0.32 Б: ae 
———— 0.37 
reu 0.32 
Е Е 0.32 € 
—-—————————— 0.37 
0.32 
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Soil name and map symbol Depth Permeability HE Soil reaction Salinity 
In In/hr In/in pH Mmhos/em 
Donavan: 
"p —À———Á—— 0-19 0.6-2.0 0.16-0.19 6.1-6.5 <2 
19-60 0.6-2.0 0.09—0.11 6.6-7.3 <2 
| p on oe eee E 0-19 0.6-2.0 0.16-0.19 6.1-6.5 <2 
19-60 0.6-2.0 0.09-0.11 6.6-7.3 «2 
150: 
Donavan pürto—---.-- ааны 0-19 0.6-2.0 0.16-0.19 6.1-6.5 <2 
19-60 0.6-2.0 0.09-0.11 6.6–7.3 «2 
Rock outcrop part. 
Emdent 
ee Sa з= 0-19 0.6-2.0 0.16-0.20 79-84 <2 
19-60 0.6-2.0 0.16-0.20 7.9-8.4 <4 
Ewall: 
БОР ا‎ s 0-15 >20 0.05-0.07 6.6-7.3 <2 
15-60 220 0.05-0.07 6.6-7.3 <2 
Bj 54 а A Le а 0-15 6.0-20 0.08-0.11 6.6-7.8 <2 
15-60 >20 0.05-0.07 6.6-7.3 <2 
Haley: 
=== ы 0-25 2.0-6.0 0.13-0.15 6.6-1.3 <2 
25-60 6.0-20 0.05-0.07 6.6-7.3 <2 
Havillah: 
59. ВОВ, ————————— sS 0-19 0.6-2.0 0.19-0.21 6.6-7.8 «2 
19-60 0.2-0.6 0.14-0.18 6.6-9.0 <4 
ЁЗ P oe ی ا‎ ee eee ea 0-19 0.6-2.0 0.16-0.19 6.6-7.8 «2 
19-60 0.2-2.0 0.14-0.18 6.6–9.0 <4 
Hodgson: 
ан ИСТА = 0-6 0.6-2.0 0.19-0.21 6.1-7.3 <2 
6-60 0.2-0.6 0.18-0.20 6.1-9.0 <4 
Hum: 
ت‎ НЕ ИЕН, 0-18 0.6-2.0 0.18-0.21 6.6-7.3 <2 
18-60 0.2-0.6 0.14-0.17 6.6-7.3 <2 
Hunters: 
66 67269 TE 0-30 0.6-2.0 0.19-0.21 6.1-7.3 <2 
30-60 0.2-0.6 0.18-0.21 6.6-8.4 <2 
K: in: 
то —————————' 0-23 2.0-6.0 0.12-0.15 5.1-6.5 <2 
23-60 6.0-20 0.05-0.09 5.6-7.3 <2 
Kartar: : 
Pda Та ов u dus Ll LLLI 0-16 2.0-6.0 0.11-0.13 6.6-7.3 <2 
16-28 2.0-6.0 0.09-0.11 6.6-7.3 <2 
28-50 >20 0.04-0.06 6.6-7.3 <2 
50-60 >20 0.02-0.04 6.6-7.3 «2 
pow p —————— 0-16 2.0-6.0 0.10-0.12 6.6-7.3 <2 
16-28 2.0-6.0 0.09-0.11 6.6-7.3 <2 
28-50 >20 0.04–0.06 6.6-7.3 «2 
50-60 >20 0.02-0.04 6.6–7.3 <2 
Koepke: 
16:77, УВ ЛЧ шышы аа aa 0-35 0.6-2.0 0.17-0.21 6.6-7.3 <2 
35-60 0.6-2.0 0.12-0.14 8.5-9.0 <4 
OEE EEE TE OEE OR SS E 0-35 0.6-2.0 0.16-0.18 6.6—7.8 «2 
35-60 0.6-2.0 0.12-0.14 8.5-9.0 <4 
Leader: 
E AS PE EE O EOE OE EE E 0-25 2.0-6.0 0.13-0.15 6.1-6.5 <2 
25-60 6.0-20 0.06–0.09 6.6-7.3 <2 
Leavenworth: 
at ےک ی ی‎ а би. 0-21 0.6-2.0 0.17-0.19 6.6-7.8 <2 
21-60 0.6-20 0.08-0.12 6.6-7.8 <2 
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Soil name and map symbol 
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vas Available 
Depth Permeability water capacity 
In In/hr Infin 


0.6-2.0 0.11-0.13 
2.0-6.0 0.08-0.10 
REN 0.6-2.0 | 016-049. 
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Risk of corrosion Erosion factors Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete K T group 
0.28 2 4 
0.20 
0.10 
0.28 Pd Е ae 
0.20 
0.10 
0.32 2 3 
0.28 
0.10 
0.28 2 4 
0.28 
0.10 
0.28 Vat L. 
0.28 
0.10 
0.28 5 8 
0.20 
0.28 | 
0.20 
0.32 5 5 
0.20 
0.32 8 5 
0.20 
0.10 
0.24 2 2 
0.20 
0.10 
0.20 2 2 
0.20 
0.10 
0.20 2 8 
0.17 
0.10 
0.17 2 4 
0.17 
10 
LOW qe noaa — High: 12i————2nc-c2nl- Ji i-es dumme 0.48 eo 
LOW aa ee ысы Highs «emm ОМ aaa a eae 0.24 
High) oeil LOW emet за аи 0.48 5 5 
High. аеш 6 MERECE 0.43 
oderaie esce LOWE оо ME 0.43 Бе eet сеш 
High: esasa aa Tow ا‎ PNE 0.43 
High ts a HOW a a a 0.43 
0.24 5 8 
0.24 
0.17 
0.20 D. | 
0.17 
0.17 
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Soil name and map symbol Denth 
In 
Winthrop: 
182 === заа — ——— 0-25 
25-60 
Ere — ———€— —— n P: 0-18 
13-25 
25-60 


SOIL SURVEY 


TABLE 11.—Physical and chemical 


Permeability ie Soil reaction Salinity 
In/hr Infin pH Mmhos/cm 
>20 0.05-0.07 6.6-7.3 «a 
>20 0.03-0.05 6.6-7.3 «2 
>20 0.04—0.06 6.6-7.3 <2 
>20 0.05-0.07 6.6-7.3 «2 
>20 0,02-0,04 6.6-7.3 <2 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


to a seasonal high water table applies to undrained 
soils. Estimates are based mainly on the relationship 
between grayish colors or mottles in the soil and the 
depth to free water observed in many borings made 
during the course of the soil survey. Indicated in table 
12 are the depth to the seasonal high water table; the 
kind of water ‘table, that is, perched, artesian, or ap- 
parent; and the months of the year that the water 
table commonly is high. Only saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for snecially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 
other underground installations will function. Also, a 
seasonal high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, the limited depth to bedrock is a part 
of the definition of the soil series. The depths shown 
are based on measurements made in many soil borings 
and on other observations during the mapping of the 
soils. The kind of bedrock and its hardness as related 
to ease of excavation are also shown. Rippable bedrock 
can be excavated with a single-tooth ripping attach- 
ment on a 200-horsepower tractor, but hard bedrock 
generally requires blasting. 

Cemented pans are hard subsurface layers, within a 
depth of 5 or 6 feet, that are strongly compacted 
(indurated). Such pans cause difficulty in excavation. 
The hardness of pans is similar to that of bedrock. A 
rippable pan can be excavated, but a hard pan gen- 
erally requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action results from the movement of soil moisture into 
the freezing temperature zone in the soil, which causes 
ice lenses to form. Soil texture, temperature, moisture 
content, porosity, permeability, and content of organic 
matter are the most important soil properties that 
affect frost action. It is assumed that the soil is not 


covered by insulating vegetation or snow and is not 
artificially drained. Silty and clayey soils that have a 
high water table in winter are most susceptible to 
frost action. Well drained very gravelly or sandy soils 
are the least susceptible. 


Formation and Classification of 


Soils 


This section explains how soil-forming factors have 
affected formation of the soils of the Okanogan County 
Area..It also explains the classification system and 
classifies the soils by higher categories. 


Factors of Soil Formation 


Soil is a natural body on the earth in which plants 
grow. It consists of organie and mineral material. 
Soils differ in their appearance, composition, produc- 
tivity, and management requirements in different lo- 
calities and within short distances in the same locality. 
The properties of the soil at any given place are 
determined by five factors: 1) the physical and min- 
eralogical composition of the parent material; 2) the 
climate under which the soil material has accumulated 
and has existed since accumulation; 3) the plant and 
animal life on and in the soil; 4) the topography, or 
lay of the land; and 5) the length of time the forces 
of soil formation have acted on the soil material. These 
factors, as they occur in the Okanogan County Area, 
are described in the following paragraphs. 


Parent material 


Parent material is the weathered rock or unconsoli- 
dated material in which soils form. Most of the soils 
in the Area formed in materials derived mainly from 
voleanie ash and glaciation. There are six kinds of 
parent material in the Área: volcanic ash, glacial till, 
glacial lacustrine deposits, glacial outwash, weathered 
bedrock, and recent alluvium. 

Recent geologic action has modified these basic soil 
materials. Wind has modified some of the parent ma- 
terial by sorting out and blowing away the finer 
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Risk of соггоѕіоп Erosion factors Wind 
Shrink-swell potential erodibility 
Uncoated steel Conerete K T group 
„шкы шыны SEE SEE Löw E — 0.24 2 2 
И ыш 2 га Low aaa aaa 0.10 
ЕСН тив D ———— шшш 0.20 ЕН 
COME CA LOW а cime 0.24 
Z= maaa МЫ Бы LOW ды eem 0.10 


behavior of the whole mapping unit. 


materials, and by piling up the remaining sandy ma- 
terial in dunes. This action is most apparent along the 
Columbia and Okanogan Rivers from Pateros to the 
Canadian border. 

The ash from volcanic eruptions in the Cascade 
Mountains was carried and deposited by post-glacial 
winds.over most of the Area. The Glacier Peak erup- 
tion in the northern Cascade Range of Washington has 
a radiocarbon age of 12,000=310 years, and the Mount 
Mazama eruption at Crater Lake, Oregon, has an age 
of about 6,600 years (4). In a transect eastward from 
Glacier Peak, the pumice and coarse ash appear to 
grade smoothly to the finer Mazama ash. These ash 
deposits are the most prominent east of the Okanogan 
River. 

Glacier Peak ash is on the Great Terrace of the 
Okanogan and Columbia Rivers north of Brewster but 
not on the younger terraces in the Okanogan Valley. 
These terraces were in central parts of the valley still 
covered with ice at the time of the Glacier Peak erup- 
tion. The Wadams soil in the southwestern part of the 
Area is a probable example of the Glacier Peak ash 
influence. 

Soils most influenced by Mazama ash are in the 
northern part of the Area, at elevations above 3,000 
feet. Donavan, Havillah, Hum, Koepke, Mires, Molson, 
and Nevine soils are examples. The main importance 
of ash is its effect on soil texture. Ewall soils, for 
example, lack any trace of this airborne material and 
have a sandy texture. Soils with a large amount of 
ash, such as Hum and Molson soils, have a silt loam 
texture. 

The Okanogan Lobe, the largest lobe of the Cor- 
dilleran Ice Sheet, covered most of the Okanogan 
County Area and pushed southward across the Co- 
lumbia River into Douglas County. The ice was more 
than a mile deep in places, and only the highest moun- 
tain peaks, at elevations more than about 5,000 feet, 
were left uncovered. More than one advance of the ice 
sheet is known (3). 

As the ice moved southward, materials formed by 
the grinding action at the base of the glacial ice re- 
sulted in a random mixture of glacial flour, sand, 
gravel, and stones. Formed in this type of parent 
material are the Conconully, Dinkelman, Donavan, 


Hum, Koepke, Molson, Nevine, Newbon, and Wadam 
soils. Some are mantled by volcanic ash. 

As the ice melted, the main valleys now occupied 
by the Methow and Okanogan Rivers were temporarily 
dammed by ice, and glacial lakes formed. Nongravelly 
very fine sand, silt, and clay particles were deposited. 
Influenced by this action are the Disautel, Havillah, 
Hodgson, Hunters, Nespelem, Nighthawk, and Ton- 
asket soils. Some have been influenced by the ash 
mantle. 

As the ice receded northward, large streams of 
water flowed outward from the glacial front and 
carried large quantities of sand and gravel. The vary- 
ing volume of water and rate of flow resulted in 
different degrees of the sorting of these materials. 
Thick beds were deposited in stream valleys and on 
terraces along valley sides. Formed in these materials 
are the Aeneas, Cashmere, Cashmont, Chesaw, Ewall, 
Haley, Karamin, Kartar, Leader, Merkel, Mires, Owhi, 
Pogue, Republic, Skaha, Springdale, and Winthrop 
soils. Ewall, Skaha, and Winthrop soils have been 
further modified by wind. 

Soils formed in alluvial deposits along the Okanogan 
River are medium and coarse textured. The Boesel, 
Colville, Emdent, Leavenworth, Okanogan, and Synarep 
are alluvial soils. 

Before the advent of the glaciers, the Area was 
covered mostly by Cretaceous sedimentary and 
Mesozoic granitic rock formations. As the glaciers 
receded, the rock outcrop exposed in many places 
formed a complex pattern with the materials deposited. 
by glaciation. The exposed bedrock shows various 
degrees of weathering. Much of the bedrock is weath- 
ered to the extent that shallow soils have formed. An 
example is the Vallan silt loam, which is only 10 to 20 
inches thick over bedrock. This soil is neutral to 
slightly acid and is 15 to 25 percent angular and 
rounded gravel. 


Climate 


The main climatic factors that influence soil forma- 
tion are temperature, amount of precipitation, and sea- 
sonal distribution of precipitation. Climate affects the 
soil through its influence on weathering, leaching of 
carbonates, translocation of clay, reduction and trans- 
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TABLE 12.—Soil and 


[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and 


Flooding 
Soil name and Po 
map symbol group 
‘Frequency Duration Months 
Aeneas: 
12.3 а eer B None: a [s a 2 ЕЕК et oe Lie meet. 
Badland: 
—€————— Mr ———————À————— 
Boesel: 
аа ш B Occasional ---------------| Brief ___________________| Jan-May __.._____________ 
Boesel Variant: 
E PNAS И НИНЕ C Occasional ____________--- SE СО MERO HR ышы ые иша ыш 
Cashmere: 
7, 8, 9, 10, WW eoo B Nene uuu u a 
Cashmont: 
12, 13, 14, 15, 15, 
17.18, 19,20 ee acea B NONE sana aoe ssa et a ee re pd nde cud 
Chesaw: 
227 EE L SS A МО t$. | и LLL ее 
Colville: 
а сне ырды B/D Common ..---------.---.-} Long | Jan-May ________________ 
НИНЕ В Common =| Brief ____________________| Feb-May u 
Conconully : 
25, 26, 27, 28, 29, 30, 31, 32---| B None |а. 
Dinkelman: 
33, 34, 35, 36, 37, 38 —————— B None О НИ 
Disautel: 
39, 40, 41, 42, 43, 44 ------_ B None --------~-----------|----~-----.----------------|------- ا ا‎ cce creme O SQ 
Donavan: 
45, 46, 47, 48, 49 _________- B NONE ae ЕЕ so e ла DE Шан шышы 
* 50: 
Donavan part ___------ B None. ———MÁÓBÓ— ——— "Pe—— ERANT 
Rock outcrop рат еее incidens enim mmn ا‎ ccm ыы 
Emdent: 
S P EE C Common _.._ | J Brief _ _ LLL L..-.| Jan-May _______________ 
Ewall: 
52, 53, 54, 55 ———-—-—-—.—----- A None cease tet eo یا‎ m шара RENE 
Haley: 
56, 57, aaa B Моне C ——— — ыы nn Ca ah 
Havillah: 
59, 60, 61, 62, 63 ——--—---—-—- B None aaa | шшш ш шылары она. „ваша и Паша di 
Hodgson: 
ru ——— B pur MIT PCR NNI IRR ی‎ 
Hum: 
[ о — НЕА B Dp qe — —— d" X CERE 
Hunters: 
65, 67, 68, 59 cs] B Моле ааа 
Karamin 
70. еее B ho pM — вес | a a 
Kartar: 
71, 72, 73, 74, 75 LLL --- B None? aaa Ве cx K€-—-— a 
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such terms as “rare,” "brief," and “perched.” The symbol < means less than; > means greater than] 


Bedrock 


Hardness 
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Potential 
frost 
action 


ec I I — Y ж I ji I“< KOR 


High water table 

Kind Months 
——€— Jan-Jun аена 
0.0-4.0 | Apparent -... c--- Jan-Jun ----------------- 
2.0-5.0 | Apparent ________--_----- Feb-Jun ___ 
ТДИ |Ева د که ھی ای ی‎ ИРЕ 
26.0) a ا ا‎ eee NS NU 
SED ےک کے کی کک ی ا‎ ee ИИ ھک‎ 


Moderate. 


Low. 


High. 
High. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 
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TABLE 12.—50% and 
дм 


Soil name and y Š коша 
map symbol Sap 
gr Frequency Duration Months 
Koepke: 
76, 77, 78, 79, 80 ----------- В NORE —————————————— H———————Á— 
Leader: 
CTRIE 2 ro B Моле: ———SMÓ—————————— € 
Leavenworth: 
dé. o Loc Е НА B Occasional --------------- Brief zi.2l-2sasszz--22---2 Nov-Jun ...-..-----.-.--- 
Lithic Xerochrepts: 
85: 
hithe Xerochrepts 5 
arb ос Соња ин ы 
А GCashmont part казышы B 
86: 
Lithic Xerochrepts 
n D None ее 
, Coneonully part EE B None za ва ааа کا ی ا ی ی و‎ 
PT ithie Xerochrepts 
part agama D Моле лье aa کک ی ی و | د‎ 
Donavan part --------- B Ii ge ————Á—— C ан шышы 
pae outcrop part ---~-|----~-----|-------~-------------------|-----------------------+----|-~----- === 
Tithie Xerochrepts 
AYU. ша а D None cca ss ee и ее LCS EA 
i Hum part. aaa B NÖRê asta a چ‎ oe eee ыы шз sss шы ш шш 
9: 
Lithic Xerochrepts I 
part. 2ш D None Е sayis ua аа ا‎ 
i Kartar part ---------- B NORE aaa aaa ЕДА МОЕ вани eed e 
` Lithie Xerochrepts 
part - се навн= D None 223250 зе uM oL DD ا‎ а 
У Molson Patt assesses. B None. cans smp Sr ee aaa EAS e О а лим па 
Lithie Xerochrepts 
Part. паши њи лас р Моне ашыш ее a د‎ ша sale ee ی‎ ари Зи ама пита 
N Nevine part ___--_-- ---| B NORE eM m ERREUR 
2: 
Lithic о D 
Newbon part zzz. B 
іе анне р 
Nighthawk part О B 
Тиме Xerochrepts » 
ATE o. nc 
Republic papt aaah В 
Lithic Xerochrepts 
NN сш у D Моле ВН РЕ Lr а ва LAT ас ua: 
у „уайап рат{ р None aaa ВЕ ОВ ОНИ ا ت‎ АЕ 
E Xerochrepts 
— Á ЗЕЦ D NOI: cece ee | a а ш د‎ onc er = L 
Widanis DAE eee u= B None ull mel NR АРБ ыссы с=с L E 
Marsh 
lc ——————————————————Á———————  — E eee eda ces 
Merkel: 
98, 99, 100: 2а B None: ¿ea ——————— ا ا‎ RD 
Mires: 
ТОТ, 102, 103, 104 _________- B fotu aS АМ ыма шешн ма ош ы uu Sau: 
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High water table Bedrock Potential 
— = м frost 
Depth Kind Months Depth Hardness action 
Ft In 
Pilz — ———— ———————— > 60) —— —— High 
>6:0 ی یک دا‎ —ÀÁÁ—— —————Ó—— 60) ese C Moderate. 
2.0-4.0 | Apparent __--------------- Nov-Jun о -___------------- pilg-—-——————— — u= Moderate. 
S600) osc ce c ————— ÀÀ 5-20 | Hard _..  .. Moderate. 
S60 а HMM CMM 260 | ی ےد د‎ Moderate, 
60 zu; کی‎ ee ا و‎ eae 5-20 | Hard еее Moderate. 
> 6,0 Е uu | Merc 1560 —— Moderate. 
Уб 023 TAE EN NEIN RR EO REI ни IEEE 5-20 | Hard ______-__------------ Moderate. 
2060. ی ت‎ БАНА ВН A 2100 | 2. چ ت‎ ecc Moderate. 
360| ЕРЕ los l DE aun د‎ uum a= 5-20 | Hard _______-------------- Moderate. 
6.0) ےک ےد دا‎ РАНИ v ————— И 260 ызаа ee a High. 
560 Lis Z. uyo eh د د‎ Sas = 5-20 | Hard --------------------| Moderate. 
ТЕНЕ алега Ë Hv eee ee ние 2060 | eee reason E Moderate. 
S80 с ба за а на пала ава T ———Há 5-20 | Hard ________------------- Moderate. 
SGO MEER ed aH" 00 ددا‎ ——— High. 
SOO сан uu ae sa [u u u u u ele 5-20 | Hard ~------------------- Moderate. 
Pj ПСЕ сыш ава ара а и ИЕН 560: ا‎ ан eee Moderate. 
=> 60: a ye аа ees 5-20 | Hard ____________-------- Moderate. 
SOO ENORMES sz ا‎ EIE TS 60) ————— аниецња Moderate. 
S00 |i ИН ИЕ ت‎ шшш нЕ® Moderate. 
3160) NECEM ac I Moderate. 
C980 | ee L Tu uu. LD mi s eL i esee Moderate. 
pog Pte а и о oe зды oe MN LEN Moderate. 
SOO) NENNEN NP PEE E Moderate. 
6,00 ES ee et НИ ee د‎ SE MM Moderate. 
53860 ا‎ ВЕ ee nis aa ИЕ LE Moderate. 
200 А БН ПЕ mee eerie High. 
PC | а а ата а натезања ج‎ == rnc ————Ü Moderate. 
SEI NER Ki د و‎ plg-——————— High 
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Soil name and 
map symbol 
Molson: 
105, 108, 107, 108, 109, 
ПО, 111 a2zoeu--------- B 
Nespelem: 
112, 113, 114, 115, 116 ------ В 
ҮЙ ЕАН ЕЕ ee, С 
Nevine: 
118, 119, 120, 121 .  . c B 
Newbon: 
122, 123, 124, 125, 126, 
127, 128, 129, 130 ыы B 
Nighthawk: 
131, 132, 133, 134, 135, 136 | B 
Okanogan: 
137, 138: بک ەي‎ B 
Owhi: 
139, 140, 141, 142, 143, 144 --| B 
Pogue: 
145, 146, 147, 148, 149, 
150; LSE 152 sciL Ss B 
Republic: 
153, 154, 155, 156, 157, 
158, 157, 160 а B 
Riverwash: 


ТОТ ———— ees س‎ 


Skaha: 

163, 164, 165, 166 ---------- А 
Springdale: 

167, 168, 169, 170, 171 ______ В 
Synarep: 

172. ааа 2 B 
Tonasket: 

173, 174, 175, 176, 177, 178 | B 
Wadams: 

179, 180; 181 == = ага = B 
Winthrop: 

182; 183. c te ы ыз A 
Xerofluvents: 

| C А 


fer of iron, and rate of erosion, Climate also deter- 
mines, to а great extent, the kind and amount of 
vegetation produced and the rate of vegetation de- 


composition. 


The annual precipitation in the Okanogan County 
Area ranges from 8 inches in the valley near Pateros 


SOIL SURVEY 


TABLE 12.—Soil and 


Flooding 


== 


Frequency Duration 


Jan-Jun |... LL Lc. cllc. 


. Months 


Jan-May =m 


* This mapping unit is made up of two or more dominant kinds of soil, See mapping unit description for the composition and 


to 22 inches on the mountain peaks. Precipitation is 
lowest in July and August. It gradually reaches а 
maximum in midwinter, decreases in spring, and in- 


creases slightly in May and June. Winter precipitation 


is mostly in the form of snow. Warm winds and rain 
often melt the snow rapidly. If the soil is frozen at 


OKANOGAN COUNTY AREA, WASHINGTON 143 


water features— Continued 


High water table Bedrock Potential 
frost 
action 


Kind Months Hardness 


("—— —— À High. 


| 260 |-------------------------- High. 
И неким ee eer High. 


ЕРЕ a aie re eee Moderate. 


——————— Moderate. 


coma eS Moderate.‏ ا اک 


PERESID НЕ Ке ا‎ E Moderate, 


MET TEM t Ts Moderate. 


Moderate. 


r———U e — Moderate. 


| | 260 ~~ ----------------------- Low. 


| 260 L-------------------------- Low. 


RUE ERN Jan-Jun се a musca ce ба а | High; 


————————— Moderate. 


ME TECTA E ct High. 


M Low.‏ ا 


behavior of the whole mapping unit. 


this time, much of the moisture is lost through runoff. ington, is about 499 F. The average temperature in 
The steeper the slope, the more the runoff. In the January is about 24°. The soil is generally frozen for 
steeper areas, therefore, less water is available to a short period in winter. The average temperature in 
contribute to the weathering and the leaching of the July is about 72°. The average temperature becomes 
soil. progressively lower as the elevation increases. In the 


The average annual temperature at Omak, Wash- western part of the survey area, near Winthrop, the 
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average annual temperature is about 45°. The average 
temperature in January is 18°, and the average tem- 
perature in July is 68°. 

Most of the precipitation falls during the winter. 
The effectiveness of summer rainfall is negligible. 
Summer storms are intense and of short duration. 
Little water percolates into the soil. Low humidity and 
high temperature result in rapid evaporation. Conse- 
quently, the soils are mostly dry from the middle of 
July to late in October. During this period, chemical 
and biological activity is slower than it would be 
under higher rainfall and humidity. These dry condi- 
tions commonly prevail early in winter. Moisture and 
temperature condition late in spring are favorable for 
biological activity. 

The dominant vegetation in the warm, dry areas is 
grass and shrubs. Organic matter accumulates in the 
surface layer, and calcium carbonate accumulates in 
the lower horizons. For example, Disautel soils, annual 
precipitation of 11 to 15 inches, have calcium carbonate 
leached to 24 inches and are dark grayish brown in 
the surface layer. 

The dominant vegetation in cool moist areas is 
forest. Decomposing forest litter forms organic acids 
that are carried downward through the soil layers. 
The acids dissolve and translocate iron, aluminum, 
and carbonates to lower layers. For example, the 
Merkel and Nevine soils have a very thin, gray leached 
layer over a brown or pale brown layer of accumulated 
iron, humus, and aluminum. The carbonates in the 
Nevine soils are leached to a depth of 60 inches or 
more. 

The more the precipitation, the more strongly 
leached the soils. The leaching is reflected not only in 
depth to carbonates but also in pH and base saturation. 
The Disautel and Conconully soils in areas of 11 to 15 
inches precipitation range in pH from 6.6 to 9.0 and 
are 75 to 100 percent saturated with bases. The Merkel 
and Nevine soils in areas of 16 to 22 inches precipita- 
tion have pH from 6.1 to 7.8 and a base saturation of 
about 65 to 90 percent. 


Living organisms 

Plants, micro-organisms, earthworms, and other 
forms of life on or in the soil are active in soil forming 
processes. They provide organic matter, help to de- 
compose plant residues, affect the chemistry of the 
soil, and hasten soil development. Living soil organ- 
isms also help to convert plant nutrients into a form 
that is available to higher plants. Some organisms 
retard horizon differentiation by churning or mixing 
the soil. 

Vegetation has greatly influenced soil formation in 
the Okanogan County Area. Plants draw moisture and 
mineral nutrients from the soil, and root penetration 
greatly influences aeration and soil permeability. When 
the life cycle of a plant is complete, residues are re- 
turned to the soil to replenish the supply of organic 
matter. Different types of vegetation have different 
effects on soil development. Grasses contribute consid- 
erable quantities of organic material, in the form of 
vegetation and roots, which forms a thick dark colored 
A horizon. Conifer trees deposit large quantities of 
organic material, in the form of needles and wood, on 
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the surface where it is decomposed by fungi and other 
soil organisms. Tree roots also contribute significant 
amounts of organic material to these soils. Although 
the amount of organic material returned to the soil 
under trees is commonly high in volume, the propor- 
tion and kind of organic material in the surface layer 
soil is usually not high enough to darken it appreci- 
ably. Vegetation protects the soil against loss of water 
through runoff. Plant roots keep the soil supplied 
with plant nutrients by recycling them from a lower 
depth to the surface. 

The natural vegetation of the area varies greatly 
and is largely related to the climate. 

Areas where annual precipitation is 8 to 11 inches 
have grassland vegetation. The vegetation on the 
droughty, coarse textured soils is varied but is mainly 
needleandthread, Indian ricegrass, Sandberg bluegrass, 
rabbitbrush, big sagebrush, and bitterbrush. On the 
moderately coarse textured soils it is mainly bluebunch 
wheatgrass, Sandberg bluegrass, needleandthread, 
balsamroot, and big sagebrush. The organic-matter 
content of the surface layer is 1 to 2 percent, and the 
DNE layer is usually very dark grayish brown when 
moist. 

In areas where the annual precipitation is 11 to 14 
inches, the importance of Idaho fescue and bluebunch 
wheatgrass in the plant community inereases. Asso- 
ciated vegetation is Columbia needlegrass, Sandberg 
bluegrass, balsamroot, bitterbrush, big sagebrush and 
threetip sagebrush. Areas of this plant community 
commonly have scattered ponderosa pine, and on 
favorable sites, such as north-facing slopes, there are 
fair stands of ponderosa pine. The organie-matter 
content of the surface layer in these areas is about 3 
percent; the surface layer is thicker than that of soils 
where precipitation is 8 to 10 inches, and the color of 
the moist soil is very dark brown. 

The density of the forest vegetation increases at 
elevations above 3,000 feet and the annual precipita- 
tion is greater than 14 inches. Open grassland areas at 
this elevation support bluebunch wheatgrass, Idaho 
fescue, rough fescue, Columbia needlegrass, lupine, 
threetip sagebrush, rose, snowberry, and cinquefoil. 
The soils have a thick, dark colored A horizon that is 
black when moist, and the organic-matter content is 
greater than 5 percent. Р 

Ponderosa pine dominates in areas where the annual 
precipitation is 14 to 16 inches. Associated vegetation 
includes Douglas-fir, pinegrass, bluebunch wheatgrass, 
rough fescue, and Idaho fescue. The surface layer is 
generally very dark brown when moist. 

Douglas-fir is dominant in areas where the annual 
precipitation is 16 to 18 inches or on favorable sites 
where it is 14 to 16 inches. Associated vegetation 
consists of larch, ponderosa pine, ninebark, pachistima, 
snowberry, and pinegrass. When moist, the soil is 
brown or dark brown, and the color brightens with 
increasing depth. 

To a minor extent, pocket gophers and ground 
Squirrels influence the formation of soils under grass- 
land, and to a lesser extent, the soils under woodlands. 
Pocket gophers develop an extensive network of tun- 
nels, mix the soil, and carry organic material from the 
surface to the lower layers. 
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Topography 


Topography influences the soil forming processes by 
affecting runoff, drainage, and microclimate. In level 
areas, runoff is very slow. Much of the water drains 
through the soil, and some evaporates. In sloping to 
steep areas, runoff generally increases with increasing 
slope. The more water that enters the soil, the greater 
the depth to which the soil is leached and weathered. 

The Okanogan County Area has two long narrow 
valleys, the Methow and the Okanogan. Elevation at 
the junction of the Columbia River and the Methow 
River is about 750 feet and about 1,800 feet at the 
upper boundary of the Area on the Methow River. 
Elevation is about 800 feet at the junction of the 
Columbia River and the Okanogan River and about 
1,050 feet near the Canadian border at Lake Osoyoos. 

The'valley sides rise rapidly in a series of terraces 
with steep ridges and uplands bordering both sides of 
the valley. Between the valleys are broad rolling till 
plains. The Sinlahekin Valley at Loomis is similar, but 
the change from valley terraces to steep upland ridges 
is more abrupt. Elevations in the valley are 1,150 to 
1,310 feet. The valley from Nighthawk to the Canadian 
border is similar to the Sinlahekin Valley, but west of 
Nighthawk the Similakameen River cuts through 
rough, steep, broken land. 

Soils of similar parent material may differ because 
of the influence of topography. For example, the Dona- 
van soils, which have an A horizon about 7 inches 
thick, generally occupy convex slopes and receive less 
effective moisture than Koepke soils. Koepke soils, 
which have an À horizon abeut 35 inches thick, occupy 
north-facing foot slopes and concave slopes. 

The topography, through variations in exposure to 
the sun and wind and air drainage, creates noticeable 
differences in vegetation and soll properties within 
short distances. For example, south-facing slopes re- 
ceive more direct radiation from the sun than do the 
north-facing slopes. Consequently, south-facing slopes 
are warmer and drier. The mean annual soil tempera- 
ture at a depth of 20 inches on a north exposure is 
about 6° cooler than the opposite south exposure. 


Time 


The length of time required for the formation of a 
given kind of soil depends largely on the other factors 
of soil formation. An estimate of the age or maturity 
of a soil is based on the kinds, the thickness, and the 
arrangement of genetic horizons. Generally, the 
greater the number of genetic horizons, the more ma- 
ture the soil. Most of the soils of the Okanogan County 
Area have minimal horizon formation. The length of 
time that soil-forming factors have been active has 
allowed only for accumulation of organic matter and 
some translocation of carbonates, iron and aluminum, 
and small amounts of clay. 

For the most part, soil-forming factors have been 
acting on the parent material since the last glaciation 
about 9,000 years ago. Since the last glaciation, how- 
ever, there has been several voleanic ash falls. 

Soils of the bottom lands along streams and rivers 
periodically receive deposits of fresh material. Conse- 
quently, these soils are younger, and if well drained, 
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they have no perceptible horizons other than an A 
horizon or a C horizon. Xerofluvents, wet, for example, 
commonly is stratified, varies in texture, and has no 
evidence of soil development because the soil material 
has not been in place long enough. 

Skaha soils, which formed in gravelly outwash ma- 
terial on terraces, have an A horizon of organic ac- 
cumulation but no B horizon. Though this soil is 


‘considerably older. than Typic Xerofluvents, it is a 


relatively young soil because its characteristics are 
still mainly those inherited from the parent material. 

Havillah soils are examples in which the influence of 
time on glacial deposits and recent volcanic ash is 
apparent. These soils have a thick dark colored A 
horizon and a fairly distinct B horizon. Lime has 
moved downward and has accumulated in horizons in 
the lower part of the profile. 


Classification of the Soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to "Soil taxonomy" (8). . 

The system of classification has six categories. Be- 
ginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. In this system the classification is based on the 
different soil properties that can be observed in the 
field or those that ean be inferred either from other 
properties that are observable in the field or from the 
combined data of soil science and other disciplines. 
The properties seleeted for the higher categories are 
the result of soil genesis or of factors that affect soil 
genesis. In table 18, the soils of the survey area are 
classified according to the system. Categories of the 
system are discussed in the following paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in sol, An 
example is Mollisols. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil gene- 
sis and are important to plant growth or that are 
selected to reflect the most important variables within 
the orders. The last syllable in the name of a suborder 
indicates the order. An example is Xerolls. 

Great Group. Each suborder is divided into great 
groups on the basis of close similarities in kind, ar- 
rangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and a prefix that suggests something 
about the properties of the soil. An example is 
Haploxerolls. 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the 
great groups, which is not necessarily the most ex- 
tensive subgroup; the intergrades, or transitional 
forms to other orders, suborders, or great groups; and 
the extragrades, which have some properties that are 
representative of the great groups but do not indicate 
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TABLE 13.— Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this 
taxadjunct that are outside the range of the series] 


Soil name Family or higher taxonomie class 


Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Haploxerolls 


Sn ПИ AT aina с Coarse-loamy over sandy or sandy-skeletal, mixed, frigid Fluventic Haploxerolls 
Boese] Variant asas ia ааа Fine-loamy, mixed, frigid Fluventic Haploxerolls 
Cashmere Coarse-loamy, mixed, mesic Aridie Haploxerolls 
Cashmont Coarse-loamy, mixed, mesic Aridic Haploxerolls 
Chesaw „— Sandy-skeletal, mixed, frigid Entic Haploxerolls 
Colville RM Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls 
Conconully Coarse-loamy, mixed, mesic Typic Haploxerolls 
*Dinkelman Coarse-loamy, mixed, frigid Typie Haploxerolls 
Disautel ¿ue u au не сан ا‎ Coarse-loamy, mixed, mesic Calcic Haploxerolls 
Полатай u u a Medial over loamy, mixed, frigid Моше Vitrandepts 
Едені = ва ولو‎ Medial, caleareous, mesic Aeric Mollic Andaquepts 
Ewall ома ан ea ышы сыгы Mixed, mesic Typic Xeropsamments 
Haley. e а шта Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Туре Haploxerolls 
Havilah =: е а шоа А Medial over loamy, mixed, frigid Mollic Vitrandepts 
Huc MM арене ененыыы Fine, mixed, mesie Typic Haploxeralfs 


Medial over loamy, mixed, frigid Mollie Vitrandepts 

Fine-silty, mixed, frigid Caleic Haploxerolls 

-| Coarse-loamy over sandy or sandy-skeletal, mixed, frigid Туре Xerochrepts 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Xerochrepts 
Medial over loamy, mixed, frigid Mollic Vitrandepts 

Leader’ Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typie Xerochrepts 


*Teavenwopth аана Coarse-loamy, mixed, mesic Cumulic Haploxerolls 
Lithie Xerochrepts ________-_-_-------------- Lithie Xerochrepts a | 
Merkel] ъа eee een! Loamy-skeletal, mixed, frigid Typic Xerochrepts 
Mirës. ваа а eee Medial over sandy or sandy-skeletal, mixed, frigid Mollie Vitrandepts 
Molson u; ne a a ت کڪ‎ S. کا‎ Medial over loamy, mixed, frigid Mollic Vitrandepts 
Nespelem. ава ааа Coarse-silty, mixed, теѕіс Caleie Haploxerolls 
Мете Aaa aa a ene er Loamy-skeletal, mixed, frigid Andic Xerochrepts 
Newbon шав ава наиван 2 کے ت ت ی‎ Coarse-loamy, mixed, mesic Typic Haploxerolls 


Loamy-skeletal, mixed, mesic Calciorthidic Haploxerolls 

Coarse-loamy, mixed, mesic Fluventic Haploxerolls 

Coarse-loamy, mixed, mesic Typic Haploxerolls 

Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Haploxerolls 
Coarse-loamy, mixed, frigid Typie Haploxerolls 

Sandy-skeletal, mixed, mesie Xerie Torriorthents 


Springdale aa l eo eke sce! Sandy-skeletal, mixed, mesie Entie Ultic Haploxerolls 

SYNGE), аана aa Medial, mesic Typic Vitrandepts 

Tonasket SENEC MEN Coarse-loamy, mixed, mesic Calciorthidic Haploxerolls 

Vallan Loamy, mixed, frigid Lithie Xerochrepts 

Wadams Medial over sandy or sandy-skeletal, mixed, mesic Typic Vitrandepts 
Winthro Sandy-skeletal, mixed, mesic Entic Haploxerolls 


Xerofluvents 


transitions to any other known kind of soil Each 
subgroup is identified by one or more adjectives pre- 
ceeding the name of the great group. The adjective 
Typic identifies the subgroup that is thought to typify 
the great group. An example is Typic Haploxerolls. 
FAMILY. Families are established within a sub- 
group on the basis of similar physical and chemical 
properties that affect management. Among the proper- 
ties considered in horizons of major biological activity 
below plow depth are particle-size distribution, mineral 
content, temperature regime, thickness of the soil 
penetrable by roots, consistence, moisture equivalent, 
soil slope, and permanent cracks, A family name con- 
sists of the name of a subgroup and a series of ad- 
jectives. The adjectives are the class names for the 
soil properties used as family differentiae. An example 
is coarse-loamy, mixed, mesic, Typic Haploxerolls. 
SERIES. Тһе series consists of soils that formed in 
a particular kind of material and have horizons that, 
except for texture of the surface soil or of the under- 


lying substratum, are similar in differentiating charac- 
teristics and in arrangement in the soil profile. Among 
these characteristics are color, texture, structure, re- 
one consistence, and mineral and chemiéal compo- 
sition. 

Four soil orders are represented in the Okanogan 
County Area, table 13: Alfisols, Mollisols, Inceptisols, 
and Entisols. They are discussed in the following 
paragraphs. 


Alfisols 


The only Alfisol in the area is in the Xeralf suborder. 
This soil formed in a subhumid climate. Winters are 
cold and moist, and summers are warm and dry. 

Xeralfs are mainly moist but are dry in all parts 
between 4 and 12 inches for more than 60 consecutive 
days. The natural vegetation is commonly grasses and 
ean include some trees and shrubs. Typically, these 
soils have an A horizon that is friable when moist, is 
generally massive and hard when dry, and is low in 
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organic matter. This horizon overlies a pale or dull, 
clay enriched B horizon. The boundary between the 

А and B horizon is abrupt. The B horizon has a finer 

texture. It has base saturation that is medium to high, 
or greater than 35 percent. The pH values and base 

ean are fairly uniform, or they increase with 
epth. 

Haploxeralfs.—Xeralfs that have a clay enriched B 
horizon of any texture and a clear to gradual boundary 
between the A and B horizons are classified in the 
Haploxeralf great group. 

Typic Haploxeralfs are Haploxeralfs that have a 
pale А horizon low in organic matter and а slight to 
moderate clay enriched B horizon. The B horizon has 
more than 75 percent base saturation. The soils in this 
subgroup are moderately well drained to somewhat ex- 
cessively drained. 

The Hodgson series is classified in this subgroup. 
The argillic, or B, horizon is 35 to 40 percent clay by 
weighed average. The Hodgson soil in the Okanogan 
County Area is moderately well drained. 


Mollisols 


The Mollisols in the survey area are in the Xeroll 
and Aquoll suborders. 

The Xeroll subgroup consists of soils that formed in 
a cold, subhumid climate or in a semiarid climate. 
Winters are cold and moist, and summers are warm 
and dry. Unless irrigated, these soils are dry through- 
out the moisture control zone for more than 60 con- 
secutive days during the 3 month period following 
the summer solstice. The natural vegetation is grasses, 
trees, and shrubs. The soils typically have a dark 
colored surface layer that is more than 7 inches thick 
and is more than 1 percent organic matter. Base 
saturation of this layer is more than 50 percent. 

Xerolls are on till plains, in lacustrine basins, and 
on outwash terraces. They vary in thickness of the 
dark surface layer, texture and depth of underlying 
material, flood hazard, and calcium carbonate content. 

Aquolls are similar to Xerolls but are seasonally wet 
or have characteristics associated with poor drainage. 
hey are on bottom land adjacent to rivers that over- 

OW. 

Haploxerolls.—The soils in this great group of 
Xerolls lack a clay enriched B horizon and have a 
mollie epipedon. 

Typic Haploxerolls are Haploxerolls that formed 
under good drainage and do not have bedrock within 
a depth of 20 inches, They have more than 75 percent 
base saturation in the upper 30 inches of the profile, 
and the organie matter content decreases regularly 
with depth. The B horizon lacks clay enrichment, and 
nr p colored surface layer is less than 20 inches 
thick. 

There are six series in this subgroup. Conconully, 
Haley, Newbon, and Owhi soils have mesic soil tem- 
perature regimes and are well drained or somewhat 
excessively drained. Dinkelman and Republie soils 
have frigid soil temperature regimes and are well 
drained. Parent material and climate are important 
factors in the development of these soils. 

Entic Haploxerolls are Haploxerolls that formed un- 
der excessive drainage. They are similar to the Typic 
Haploxerolls but lack a B horizon. 
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Chesaw and Winthrop are the series classified in 
this subgroup. These soils formed on eskers and out- 
wash plains under grassland-brush vegetation and in 
well sorted outwash materials. Winthrop soils are 
mesie, and Chesaw soils are frigid. 

Ситиће Haploxerolls have a dark colored surface 
layer thicker than 20 inches, lack a B horizon, and 
decrease irregularly in organic matter content with 
increasing depth. 

The Leavenworth series is classified in this sub- 
group. Leavenworth soils are well drained or moder- 
ately well drained. They are on bottom land. Time and 
climate are important factors influencing the charac- 
teristics of these soils. 

Fluventic Haplozerolls differ from the Typic Haplo- 
xerolls in having a dark colored surface layer less 
than 20 inches thick and an irregular decrease in or- 
ganic matter content with depth. 

The Boesel and Okanogan series are in this sub- 
group. These soils are in recent alluvial bottoms along 
perennial streams that overflow. Boesel soils are frigid, 
and Okanogan soils are mesic. Climate, parent mate- 
rial, and time are the important factors influencing the 
profile characteristics. 

Entice Лис Haploxerolls formed under somewhat 
excessive drainage. They are similar to the Typic 
Haploxerolls but lack a B horizon and have less than 
75 percent base saturation in the upper 30 inches of 
the profile. 

Springdale is the only series in this subgroup. These 
soils formed on outwash terraees under ponderosa pine 
and a grass understory. Parent material, climate, and 
time are important factors influencing the profile 
characteristics. 

Aridic Haploxerolls formed under the same condi- 
tions that developed all the characteristics of the Hap- 
loxerolls, but lack suffieient annual precipitation for a 
Xeric moisture regime. 

The series in this subgroup are Aeneas, Cashmere, 
Cashmont, and Pogue. These soils developed under 
somewhat excessive to good drainage and under grass- 
land vegetation. They are on terraces and till plains. 
Winter precipitation is sufficient for vegetation to 
maintain the organie matter content and to darken 
the surface layer enough so that it barely meets the 
requirements of a mollic epipedon. 

Caleiorthidic Haploxerolls are well drained soils 
that are similar to the Тур1е Haploxerolls but have а 
ealeie horizon within a depth of 60 inches and lack 
sufficient annual precipitation for a Xerie moisture 
regime. 

The Tonasket and Nighthawk series are in this sub- 
group. These soils developed in calcareous til and 
lacustrine sediments on nearly level to steep terraces 
and till plains. Parent material and climate are the 
principal factors influencing the profile characteristics. 

Calcie Haploxerolls. formed under good drainage. 
They are similar to the Туре Haploxerolls but have à 
calcie horizon within a depth of 60 inches. 

Тре series in this subgroup are Disautel, Hunters, 
and Nespelem. These soils developed in calcareous till 
and lacustrine sediments on dissected terraces and till 
plains. Parent material and climate are the principal 
factors influencing the profile characteristics. 

Haplaquolls.—The soils in this great group of 
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Aquolls lack а duripan or calcie horizon within the 
upper 16 inches and have no clay enriched B horizon. 

Fluvaquentic Haplaquolls have an irregular decrease 
in organic carbon with increasing depth. This decrease 
is caused by the accumulation of fresh sediments dur- 
ing flooding. 

These soils formed under poor drainage on bottom 
land adjacent to rivers that overflow annually. Relief, 
as it affects drainage and interception of flooding or 
runoff, is a major factor in the profile characteristics. 


Inceptisols 


The Inceptisols in this survey area are in the 
Ochrept, Andept, and Aquept suborders. 

Ochrepts formed in a cool subhumid climate. Winters 
are cold and moist, and summers are warm and dry. 
The natural vegetation is mainly coniferous trees and 
а grass and shrub understory. The soils typically are 
never saturated with water and have a pale colored 
À horizon that is very friable when moist and soft 
when dry. The A horizon is low in organic matter 
content or is too thin to be mollic. The color of the 
B horizon increases in value and chroma. The B 
horizon has no accumulations of clay. Ochrepts are in 
large areas on the till plains above elevations of 1,500 
feet. 

Andepts have either low bulk density or more than 
60 percent pyroclastic materials, or both. They formed 
in a cool subhumid climate. Winters are cold and moist, 
and summers are warm and dry. The natural vegeta- 
tion is mainly grasses and shrubs and trees on north- 
facing slopes. The surface horizon is very friable 
when moist and soft when dry and is high in organic 
matter content. The B horizon has no accumulation of 
clay. Andepts are in large areas on the till plains at 
elevations of 8,000 feet. 

Aquepts are similar to Andepts in profile develop- 
ment but are sometimes saturated with water during 
the year. They are on alluvial bottoms and have a 
water source throughout the year. 

Xerochrepts.—Tlhe soils in this great group of 
Ochrepts have a Xeric moisture regime but do not have 
a fragipan or a duripan within 40 inches of the soil 
surface. 

Typic Xerochrepts are well drained or somewhat ex- 
cessively drained soils. The A horizon is light colored, 
or it is less than 6 inches thick. When mixed to a depth 
of 7 inches, the A horizon is less than 1 percent or- 
ganic matter. The organic matter content decreases 


with depth. These soils lack a calcic horizon or soft: 


powdery lime accumulations within 60 inches of the 
soil surface. They have a base saturation, however, of 
atleast 60 percent in some part of the profile between 
a depth of 10 to 30 inches. They are not fine textured 
and do not have hard unweathered rock within a depth 
of 20 inches. 

The Karamin, Kartar, Leader, and Merkel series are 
in this subgroup. These soils are moderately coarse 
textured. They formed in glacial outwash material on 
terraces and reworked till plains. Climate and vegeta- 
tion are the principal factors influencing the charac- 
teristics of these soils. 

Andic Xerochrepts have surface horizons 7 inches 
or more thick, influenced by pyroclastic material. 

Donavan and Nevine series are in this subgroup. 
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These well drained soils formed in a mantle of ash 
and underlying glacial till on gently sloping to very 
steep mountainous uplands. Parent material and vege- 
tation are major factors influencing the characteristics 
of these soils. 

Lithic Xerochrepts have a shallow lithic contact. 

Vitrandepts.—The soils in this great group of 
Andepts are dominated by volcanic ash and have low 
amounts of weathered clays. They feel like sandy loam 
or loamy sand and commonly seem to be gravelly. They 
have unusually high moisture retention qualities and 
their base saturation is variable. They do not have 
indurated layers within 40 inches of the soil surface. 

Typic Vitrandepts are well drained or moderately 
well drained, pale colored soils that formed in thick 
or moderately thick volcanic ash deposits. The deposits 
are geologically recent and only slightly weathered. 

The Synarep series is in this subgroup. These soils 
formed under moderately well drained conditions in 
voleanic ash deposits on alluvial bottoms and in de- 
pressions. Relief, time, and climate are the major fac- 
tors influencing the characteristics of these soils. 

Mollie Vitrandepts are well drained soils that are 
similar to the Typic Vitrandepts but differ in having 
a mollie epipedon. The base saturation is high. 

Havillah, Hum, Koepke, Mires, Molson, and Wadams 
series are in this subgroup. These soils formed in a 
voleanie ash mantle and the underlying glacial till 
and glacial outwash material. They are on till plains 
and outwash terraces at elevations above 8,000 feet. 
Parent material, climate, and vegetation are major 
factors influencing the characteristies of these soils. 

Andaquepts—The soils in this great group of 
Aquepts formed mostly in volcanic material or have an 
exchange complex dominated by amorphous materials. 
They have a low bulk density, and in this Area all 
have a mollie epipedon. 

Туре Andaquepts have dull gray colors and an 
umbric epipedon. The supply of bases in the epipedon 
is low and is generally low throughout the profile. No 
series represented in the Okanogan County Area is 
classified in this subgroup. 

Mollie Andaquepts, like the typic subgroup, have a 
dark colored mollic epipedon more than 15 inches thick 
and have high base saturation throughout, 

Emdent is the only series classified as a Mollic 
Andaquept. These poorly drained soils formed in al- 
luvium dominated by volcanic ash adjacent to streams. 
Relief, as reflected in drainage, and parent material 
are the major factors influencing the characteristics 
of these soils. 


Entisols 


The Entisols in this survey area are in the Orthent, 
Psamment, and Fluvent suborders. These soils, for the 
most part, formed under a warm semiarid climate 
with cold, moist winters and hot, dry summers. 'They 
laek diagnostic horizons and generally have a low con- 
tent of organie matter. Unless irrigated, the soils in 
these suborders are dry throughout the moisture con- 
trol zone for more than 60 consecutive days following 
the summer solstice. They are mostly well drained and 
are seldom saturated with water for long periods. The 
natural vegetation is commonly grasses, shrubs, and 
Scattered trees. 
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The Orthents in Okanogan County are coarser than 
loamy very fine sand and are more than 35 percent 
coarse fragments within 40 inches of the surface. They 
are dominant along low terraces adjacent to the main 
streams. 

Fluvents are loamy fine sand or finer in texture. 
They formed in recent alluvium along the streams. The 
ae matter content decreases irregularly with 

epth. 

Psamments are sandy soils with a texture of loamy 
fine sand or coarser in all parts of the profile to a 
depth of 40 inches or more. They are along low ter- 
races adjacent to the main streams. 

Torriorthents.—The soils in this great group of 
Orthents are dry. They have aridic moisture regimes 
or are salty, or both. They are neutral or calcareous. 

Typic Torriorthents are pale colored soils that are 
low in organic matter content. Unless irrigated, they 
are dry in the moisture control zone three-fourths of 
the time the soil temperature is above 41° F. They are 
not saturated with water within 5 feet at any time of 
the year. They do not have cemented layers within a 
depth of 40 inches or hard rock within a depth of 20 
inches. 

Skaha is the only series classified as a Typic Torri- 
orthent. These soils formed on gravelly glacial out- 
wash terraces and are modified by wind. They are at 
elevations of 700 to 1,500 feet. Climate, time, and 
parent material are the major factors influencing the 
soil characteristics. 

Xeropsamments.—The soils in this great group of 
Psamments are dry in summer and are moist in the 
moisture control section late in winter and in spring 
for more than 90 days. 

Typic Xeropsamments are deep, pale colored sandy 
soils that are excessively drained. They are low in or- 
ganic matter content. They do not have cemented lay- 
ers or durinodes within 40 inches or bedrock within a 
depth of 5 feet. 

Ewall is the only series in this subgroup. These 
soils formed in glacial outwash terraces along the ma- 
jor streams in the Area. They have been modified by 
wind. They are at elevations of 700 to 1,500 feet. 
Climate, parent material, and time are the major fac- 
tors influencing the characteristics of these soils. 

Xerofluvents—The soils in this great group of Flu- 
vents are dry in summer and are moist in the moisture 
control section late in winter and in spring for more 
than 90 days. 

Typic Xerofluvents are subject to frequent flooding 
during spring and early summer runoff. They are not 
saturated with water when the rivers and streams are 
at low flow late in summer and in fall. Xerofiuvents, 
wet, are like Typic Xerofluvents but are saturated 
within 11% to 3 feet of the surface at some time during 
most years. 


Climate’ 


The climate of Okanogan County Area is influenced 
by topography, prevailing westerly winds above the 


1For more information refer to Climatological Summaries, 
U.S. Department of Commerce, Weather Bureau, in cooperation 
with the Washington State Department of Commerce and Eco- 
nomic Development. 
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crest of the Cascade Mountains, the paths of storm 
systems crossing the North Pacific, cold air masses 
moving southward from the Arctic region, and the dis- 
tance and direction from the ocean. The Cascade Range 
forms a barrier to the easterly movement of compara- 
tively mild moist air in winter and cool air in summer. 
The Rocky Mountains and other ranges in southern 
British Columbia protect this area from the more in- 
tense winter storms moving southward across Canada. 
Some of the air from each of these source regions, 
however, reaches the Area. The climate, therefore, is 
continental and marine. 

Summers are warm, dry, and sunny. During the 
warmest months, afternoon temperatures are in the 
upper 80s, and nighttime temperatures drop to nearly 
50° very quickly after sunset. Maximum temperatures 
in the valleys exceed 90° on about one-third to one-half 
the days in midsummer and occasionally reach 100°. 
The combination of dry air, clear skies, and cool 
breezes in late afternoon results in pleasant nighttime 
temperatures. A difference of several days in the 
length of the growing season can be expected within 
distances of a few miles. Occasional outbreaks of cold 
air in late spring or early fall have caused extensive 
damage to fruit and other crops. 

The average growing season at Brewster is near 
180 days, but in parts of the mountains it is as low as 
90 days. From Okanogan to Oroville in the Okanogan 
Valley the growing season is about 150 days to 160 
days. In the Molson-Chesaw areas it is close to 100 
days. Thunderstorms occasionally develop over the 
mountains and move across the lower valleys. A few 
damaging hailstorms occur in the farming areas of the 
valley each summer, and several forest and range fires 
are started by lightning. 

Winters are cold and cloudy with some fog. The 
average afternoon temperature in the valleys in the 
coldest months is near or slightly above freezing. 
Nighttime temperatures range from 8° to 25° above 
zero. Cold snaps are not unusual, but they are gen- 
erally short. In the mountains, temperatures decrease 
approximately 3° with each 1,000 feet increase in 
elevation. 

Precipitation is light in summer, increases in fall, 
and peaks in winter. It decreases in spring, increases 
in May and June, and drops sharply about the first of 
July. Annual precipitation ranges from about 9 inches 
near Pateros to 22 inches in the mountainous areas. 
Summer precipitation frequently occurs as_ showers, 
and several thunderstorms can be expected. The more 
intense thunderstorms generally develop over the 
mountains. 

Most of the winter precipitation occurs as snow, but 
it can fall as snow or rain. Snow can be expected after 
the first of December; and it remains on the ground 
from 4 to 10 weeks during the period December to 
March. During an average winter, snow in the valley 
accumulates to a depth of 10 to 30 inches, The amount 
and depth of snow increases rapidly with the rise in 
elevation along hillsides and mountainsides. 

Tables 14 and 15 summarize climatic data recorded 
at several locations in the Okanogan County Area. The 
Oroville and Winthrop stations summarize data for 
the period 1931-1960, and the Omak station for the 
period 1930—1959. 
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TABLE 14.—Probability of freezing temperatures 


MM дд 


Station Temp. °F. Probability in spring 
75% 50% 25% 
Omak 32 | Apr. 27 May 11 May 25 
28 | Apr.3 Apr. 16 Apr. 29 
24 | Mar.20 Apr.2 Apr. 16 
20 | Feb. 26 Mar. 12 Mar. 26 
16 | Feb. 10 Feb. 23 Mar. 10 
Oroville 32 | Apr. 15 Apr. 29 May 13 
28 | Mar. 24 Avr. 6 Apr. 20 
24 | Mar. 6 Mar. 20 Apr.3 
20 | Feb. 16 Mar.1 Mar. 14 
16 | ЕеЬ.1 Feb. 14 Feb. 28 
Winthrop 32 | May 5 May 18 June 1 
28 | Apr.17 May1 May 15 
24 | Mar. 22 Apr. 5 Apr. 18 
20 | Mar. 10 Mar. 24 Apr. 7 
16 | Feb. 26 Mar. 12 Mar. 25 


Probability in fall 

10% 10% 25% 50% 15% 
June 5 Sept. 6 Sept. 17 Sept. 29 Oct. 11 
May 11 Sept. 19 Sent. 30 Oct. 12 Oct. 24 
Apr. 27 Oct. 5 Oct. 16 Oct. 28 Nov. 9 
Apr. 6 Oct. 16 Oct. 27 Nov.8 Nov. 20 
Mar. 21 Nov. 3 Nov. 14 Nov. 26 Dec.8 
May 24 Sept. 16 Sept. 27 Oct. 9 Oct. 21 
May1 Oct.1 Oct. 12 Oct. 24 Nov. 5 
Apr. 14 Oct. 21 Nov. 1 Nov. 18 Nov. 25 
Mar, 27 Nov. 5 Nov. 16 Nov. 28 Dec. 11 
Mar. 12 Nov. 13 Nov. 25 Dec. 7 Dec. 20 
June 12 Aug. 81 Sept. 11 Sept. 23 Oct. 5 
May 27 Sept. 11 Sept. 22 Oct. 4 Oct. 16 
Apr. 30 Sept. 27 Oct. 8 Oct. 20 Nov. 1 
Apr. 19 Oct. 8 Oct. 19 Oct. 31 Nov. 12 
Apr.6 Oct. 28 Nov.8 Nov. 20 Dec. 2 


Water Resources 


The Okanogan County Area depends highly on its 
water resources for much of its economic stability. 
The valley bottoms and lower terraces, formed from 
alluvial or glacial deposits, are well suited to irriga- 
tion. 


The Okanogan, Similakameen, and Methow Rivers . 


contribute most of the water within the Area. Lesser 
Streams and tributaries that originate within the Area 
are important in irrigating local areas. Discharge gen- 
erated within the Area is mainly spring runoff caused 
by snow melt. 

Impoundments in the Area having a total capacity 
of 5,500 acre feet or more are Conconully or Salmon 
Creek and Conconully Lake, off stream from the North 
Fork of Salmon Creek. Smaller impoundments for 
irrigation storage are Leader Lake, Duck Lake, Proc- 
tor Lake, Spectacle Lake, and Whitestone Lake. 
Numerous other lakes are within the Area but have 
not been developed for irrigating. 

Availability of ground water within the Area varies. 
The valley aquifers of alluvial and glaciofluvial de- 
posits of Quaternary age yield moderate to large sup- 
plies, 100 to. 2,000 gallons per minute. The dissolved 
solids in this water are less than 400 milligrams per 
liter, and there are no excessive constituents. 

Most of the Area has aquifers of consolidated sedi- 
mentary, igneous, and metamorphic rocks of Pre- 
tertiary age. The acquifers generally yield small sup- 
plies of water, A few wells produce a moderate supply. 
The amount of dissolved, soft to moderately hard solids 
in these waters is generally low. 
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Glossary 


Alkali (sodie) soil. A soil having so high a degree of alkalinity 
(pH 8.5 or higher), or so high a percentage of exchangeable 
Sodium (15 percent or more of the total exchangeable 
bases), or both, that plant growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on 
land by streams. 

Ash, volcanic. Consists of small particles of solid or porous 
fragments of obsidian or pumice, which looks like coarse 
ashes, ejected in volcanic activity. 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and 
erosion control are extremely difficult. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between 
the amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a. 60- 
inch profile or to a limiting layer is expressed as— 


Ee Less than 3.75‏ کے 
PRSE NP e ыб м 3.75-5.0‏ 
epe FIERI 5.0-7.5‏ 

— Á— Á— ROCHE СМЕЛО More than 7.5 


Bottom land. The normal flood plain of a stream, subject to 
frequent flooding. 
Calcareous soil. A soil containing enough calcium carbonate 
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TABLE 15.— Temperature and precipitation data 
Omak (latitude 48°25’; longitude 119°30'; elevation 850 feet) 


Temperature Precipitation Mean number of days 
Month Temperature 
on А 
Е соя Average Average Average Maximum Prodip. M и 
š n tota snowfa. snowfa Е : aximum inimum 
maximum | minimum or more 90 and 32 and 
above below 
ep °F °F In In In °F °F 

January ----------- 30 17 24 1.4 7.8 21.5 5 0 29 
February ---------- 37 21 29 1.2 1.1 20.0 4 0 25 
March ------------- 52 29 40 9 7 6.0 8 0 22 
April =-= ¿au 5.) 65 86 51 .9 (1) 5 2 (2) 10 
Мау as a= 74 44 59 E 3 2 2 
June szanni 80 50 65 1.5 4 4 (*) 
July ...---------.-- 88 55 12 4 1 14 0 
August ~----------- 86 53 70 4 1 11 0 
September --------- 7 45 61 6 2 2 2 
October _____------- 62 36 49 1.0 (1) 2.0 3 0 10 
November _--------- 48 27 35 1.4 2.6 12.2 5 0 22 
December ____------ 34 22 28 1,6 9.2 36.3 6 0 28 

ANNUAL ------- 61 36 49 12.2 28.0 39 33 150 

Oroville (latitude 48°55’; longitude 119*26'; elevation 920 feet) 

January ----------- 32 20 26 1.2 8.8 33.8 4 0 28 
February ---------- 38 28 31 9 5.9 22.5 3 0 24 
March __ 51 81 41 .8 1.3 15.0 8 0 19 
April. -----—————- 64 38 52 .8 C) 1.0 2 (5) 5 
May sais 74 45 59 1.0 3 2 1 
TURE u ecl 79 51 65 1.5 4 4 0 
July аарга 88 56 72 .6 2 14 0 
August J... S... 86 55 70 aT 2 11 0 
September __ . 77 48 62 .6 2 2 (°) 
October ~---------.- 62 39 50 1.0 8 0 5 
November __. 44 30 87 1.4 2.1 15.0 5 0 18 
December __ 36 25 31 1.3 6.5 .18.2 5 0 25 

ANNUAL ......- 61 88 50 11.8 24.6 38 38 125 

Winthrop (latitude 48°28’; longitude 120?11'; elevation 1,755 feet) 

January __-_-----== 28 9 18 2.0 23.8 61.0 6 0 31 
February ---------- 36 18 24 1.6 15.1 39.8 5 0 28 
March ____--------- 48 28 35 9 4.8 25.1 8 0 28 
April __________---- 62 32 47 A 8 4.5 2 0 16 

BV са ub masa 11 39 55 1.0 8 1 5 
JUNG: ааа we 11 46 61 1.2 3 2 (2) 
DU Y ت ی‎ аза 86 50 68 5 1 11 0 
August ______------ 85 48 66 5 1 9 0 
September 76 41 59 A 2 2 8 
October __ 62 33 47 1.0 1.0 7.5 3 0 0 
November _ 42 23 33 1.9 12.3 88.7 6 0 27 
December 31 15 28 2.5 24.4 67.0 7 0 81 

ANNUAL ------- 59 81 45 14.5 81.7 42 25 185 


eee UM TP.— LL y 


! Trace, an amount too small to measure. 
? Less than one half. 
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(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. А 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. | . 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. Аз а soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. . | 

Crop rotation. The growing of different crops in recurring suc- 
cession on the same field. | . 

Coneretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or cemented 
soil grains. The composition of most concretions is unlike 
that of the surrounding soil. Caleium carbonate and iron 
oxide are common compounds in concretions. . . 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 


able. . 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
Stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. . 

Cemented.—Hard; little affected by moistening. . 

Cover сгор. À close-growing crop grown primarily to improve 
and protect the soil between periods of regular crop pro- 
duction, or a crop grown between trees and vines in orchards 
and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. . 

Depth, soil. Refers to the depth that plant roots use the soil, 
depth to bedrock, or other restricting layers or horizons 
such as indurated hardpans, fragipans, etc. Depth adjectives 


are: 
Very shallow _--_----------------______ less than 10 inches 
Shallow ___ n 10 to 20 inches 
Moderately deep 20 to 40 inches 
Deep e ee eee Z. S 40 inches or more 


Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils 
are sandy and rapidly pervious. Some are shallow. Some 
are so steep that much of the water they receive is lost 
as runoff. All are free of the mottling related to wetness. 

Well draincd.—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained.—_Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periadieally receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
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that the soil is wet for significant periods during the 

growing season. Wetness markedly restricts the growth 

of mesophytic crops unless artificial drainage is provided. 

Somewhat poorly drained soils commonly have a slowly 

pervious layer, a high water table, additional water from 

Seepage, nearly continuous rainfall, or a combination of 
ese. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
Season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the soil so 
slowly that free water remains at or on the surface 
during most of the growing season. Unless the soil is 
artificially drained, most mesophytic crops cannot be 
grown. Very poorly drained soils are commonly level or 
depressed and are frequently ponded. Yet, where rainfall 
is high and nearly continuous, they can have moderate 
or high slope gradients, as for example in “hillpeats” and 
"climatic moors.” 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologie agents "ed by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes acting 
over long geologic periods and resulting in the wearing 
away of mountains and the building up of such landscape 
features as flood plains and coastal plains. Synonym: 
natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Excess fines. Excess silt and clay. The soil does not provide a 
Source of gravel or sand for construction purposes. 

Erosion hazard. Susceptibility to wind or water erosion. The 
terms used in this survey are slight, moderate, high, and 
very high. These terms äre relative and apply only in rela- 
tion to other soils of the Okanogan County Área. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Frost action. Freezing and thawing of soil moisture. Frost action 
can damage structures and plant roots. 

Gravel. Rounded or angular fragments of rock up to 3 inches 
(2 millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Horizon, soil. À layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

О horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organie matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A. mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has 
distinctive characteristics eaused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; 
(2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the À horizon; or (4) by a 
combination of these. The combined А and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
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formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the letter C. 

Е lager.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an À or a B horizon. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the eleva- 
tion of the land is raised. 

Low strength. Inadequate strength for supporting loads. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 

Parent material The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such.as a granule, 
& prism, or a block. 

Peres slowly. The slow movement of water through the soil 
adversely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Poor outlets. Surface or subsurface drainage outlets difficult or 
expensive to install. 

Profile, soil, A vertical seetion of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. À soil that tests to pH 7.0 is de- 
Scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH pH 
Extremely acid ____ Below 45 Neutral _________- 6.6 to 7.3 
Very strongly acid..4.5 to 5.0 Mildly alkaline _____ 7.4 to 7.8 
Strongly acid ------ 5.1 to 5.5 Moderately alkaline.7.9 to 8.4 
Medium acid _______ 5.6 to 6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid ------- 6.1 to 6.5 Very strongly 


alkaline ____9.1 and higher 


Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which enters 
the ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Series, soil. À group of soils, formed from a particular type of 
parent material, having horizons that, except for the tex- 
ture of the A or surface horizon, are similar in all profile 
characteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, structure, 
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reaction, consistence, and mineralogical and chemical com- 
position, 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Slope. The inclination of the land surface from the horizontal. 
Percentage of slope is the vertical distance divided by 
horizontal distance, then multiplied by 100. Thus, a slope 
of 20 percent is a drop of 20 feet in 100 feet of horizontal 
distance. 

Small stones. Rock fragments 8 to 10 inches (7.5 to 25 centi- 
meters) in diameter. Small stones adversely affect the 
specified use. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). : 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil, The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” "fine," or “very 


Thin layer. Otherwise suitable soil material too thin for the 
Specified use. 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Volcanic ash. See Ash, volcanic. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. À. thick zone of free water in the soil. 
An apparent water table is indicated by the level at 
which water stands in an uncased borehole after adequate 
time is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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GUIDE TO MAPPING UNITS 


Capability unit 


Dryland 


Described 
on 
Mapping unit page 

Aeneas fine sandy loam, O 

to 5 percent slopes----- 8 IVe-5 
Aeneas fine sandy loam, 5 

to 8 percent slopes----- 8 IVe-3 
Aeneas fine sandy loam, 8 

to 15 percent slopes---- 8 IVe-3 
Badland------------------- 8 VIIIe-1l 
Boesel fine sandy loam---- 11 IIIw-l 
Boesel silt loam, heavy 

subsoil variant-e-------- 1a IIIw-1 
Cashmere fine sandy loam, 

O to 3 percent slopes--- 13 IIIe-2 
Cashmere fine sandy loam, 

3 to 8 percent slopes--- 13 IIIe-2 
Cashmere fine sandy loam, 

8 to 15 percent slopes-- 13 IIIe-2 
Cashmere fine sandy loam, 

15 to 25 percent slopes- 14 IVe-5 
Cashmere fine sandy loam, 

25 to 65 percent slopes- 14 VIIe-1 
Cashmont sandy loam, O to 

3 percent slopes-------- 14 IVe-5 
Cashmont sandy loam, 5 to 

8 percent slopes-------- 14 IVe-5 
Cashmont sandy loam, 8 to 

15 percent slopes------- 14 IVe-5 
Cashmont sandy loam, 15 to 

25 percent slopes------- 14 IVe-3 
Cashmont gravelly sandy 

loam, O to 8 percent 

Slopese-------------2-2---- 15 VIe-2 
Cashmont gravelly sandy 

loam, 8 to 15 percent 

Slopes---------------2--- 15 VIe-2 
Cashmont very gravelly 

sandy loam, 3 to 25 per- 

cent slopes------------- 15 VIe-2 
Caghzont extremely stony 

dy loam, О to 25 per- 

cent slo» 15 VIs-3 

Cashmont extremely stony 
‚Чу loam, 25 to h5 

percent slopez----7------ 15 VIIs-1 
Chesaw gravelly sandy 

loam, 15 to 45 percent 

Slopes--------------2-2--- 15 VIe-2 
Chesaw extremely stony 

sandy loam, 15 to 45 

percent slopes---------- 16 VIIs-l 
Colville silt loam-------- 16 IVw-1l 
Colville silt loam, moder- 

ately Wwet-----2--------—-- 16 IIIw-1 
Conconully gravelly sandy 

loam, 5 to 8 percent 

Slopes----------2-------- 17 IVe-5 
Conconully gravelly sandy 

loam, 9 to 25 percent 

Slopeg------------------ 17 ТУе-5 
Conconully loam, О to 8 

percent slopes---------- 17 IIIe-2 


52 
25 


Irrigated 


ТТе-1 
ІІІе-1 
TIIw-l 
IIIw-l 
ТТе-1 
IIIe-1 
IVe-l 
ҮІе-1 
IIe-1 
IIIe-1 
IVe-1l 
VIe-1 


ТТТе-1 


ТУе-1 


IVw-l 


IITw=1l 


IVe-1 


IVe=1 
IIIe-1 


Woodland 


Orchard suita- 


group Range site bility 


50 
50 


Map 
symbol 


28 
29 
30 


51 


22 


51 


GUIDE TO MAPPING UNITS--Continued 


Described 


Mapping unit 


Conconully loam, 8 to 15 
percent slopes----------- 
Conconully loam, 15 to 25 
percent slopes--------- -= 
Conconully extremely stony 
loam, O to 25 percent 
Slopes-------------- ----- 
Conconully extremely stony 
loam, 25 to 65 percent 
| еј eomm 
Conconully extremely stony 
loam, 25 to 65 percent 
north slopes------------- 
Dinkelman sandy, loam, O to 
25 percent slopes-------- 
Dinkelman sandy loam, 25 to 
65 percent slopese------- 
Dinkelman gravelly sandy 
loam, 3 to 25 percent 
slopes----- -------------- 
Dinkelman extremely stony 
sandy loam, O to 25 pers 
cent slopes-------------- 
Dinkelman extremely stony 
loam, 25 to 65 percent 
SLOPE Semen mae ma a m0 o ma e nen 
Dinkelman loam, 25 to 45 
percent slopes--------- -= 
Disautel silt loam, O to 8 
percent slopes----------- 
Disautel silt loam, 8 to 15 
percent slopes----------- 
Disautel silt loam, 15 to 
25 percent slopes-------- 
Disautel very cobbly silt 
loam, 8 to 45 percent 
Slopes, eroded----------- 
Disautel extremely stony 
silt loam, O to 25 per- 
cent slopes-------------- 
Disautel extremely stony 
silt loam, 25 to 65 per- 
cent slopes-------------- 
Donavan loam, 5 to 8 per- 
cent slopes------------- - 
Donavan loam, 8 to 25 per- 
cent Slopes-------------- 
Donavan loam, 25 to 65 per- 
cent slopes-------------- 
Donavan extremely stony 
loam, O to 25 percent 
Slopes------------------ - 
Donavan extremely stony 
loam, 25 to 65 percent 
Slopes--------------- ==. 
Donavan-Rock outcrop сот- 
plex, 25 to 65 percent 
Slopes-e2------------- sone 


Emdent loam----- a ae n.n. = 


оп 


Capability unit 


Symbol 


IIIe-2 
IVe-5 


VIs-5 


VIIs-1l 


VIIs-1l 
IVe-2 
УТе-1 


IVe-2 


VIs-1 


VIIs-1 
VIe-1 
IIIe=2 
IIIe-2 
IVe-5 


VIs-3 


VIs=3 


VIIs-1 
IIIe-1 
IVe-2 
VIe-l 


УТ5-1 


VIIs-1 


VIIsel 
Viwel 


Dryland 
Page 


52 
52 


25 


25 


25 
52 
25 


52 


25 


25 
25 


53 


Irrigated 


IVe=1 


IIIe=1 


Orchard 
group 


Woodland 
suità- 
Range site bility 


Symbol 


4x 


Map 
symbol 


52 
25 
2h 
25 
56 
27 
58 
29 
60 
61 
62 


65 


64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 


75 


76 
77 
78 
79 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Ewall sand, O to 15 percent 
Sslopes------- -———————————— 
Ewall loamy fiue sand, O to 
15 percent slopes-------- 
Ewall loamy fine sand, 15 
to 25 percent slopes----- 
Ewall loamy fine sand, 25 
to 15 percent slopes----- 
Haley fine sandy loam, O to 
8 percent slopes--------- 
Haley fine sandy loam, 8 to 
25 percent slopes-------- 
Haley fine sandy loam, 25 
to 45 percent slopes----- 
Havillah silt loam, O to 8 
percent slopes----------- 


Havillah silt loam, 8 to 15 
percent slopes----------- 

Havillah silt loam, 15 to 
25 percent slopes-------- 


Havillah silt loam, 15 to 
45 percent slopes, 


Havillah extremely stony 
silt loam, 15 to 45 per- 
cent slopes-------------- 

Hodgson silt loam, 5 to 15 
percent slopes----------- 

Hum silt loam, 8 to 20 per- 
cent slopes---------- = 

Hunters silt loam, O to 8 
percent slopes----------- 

Hunters silt loam, 8 to 15 
percent slopes----------- 

Hunters silt loam, 8 to 25 
percent slopes, eroded--- 

Hunters silt loam, 25 to 45 


percent slopes----------- 
Karamin sandy loam, 8 to 25 

percent slopes----------- 
Kartar sandy loam, 5 to 15 

percent slopes------- ===- 


Kartar sandy loam, 15 to 25 
percent slopes----------- 
Kartar sandy loam, 15 to 45 
percent north slopes----- 
Kartar extremely stony 
sandy loam, O to 25 per- 
cent slopes---------- eee 
Kartar extremely stony 
sandy loam, 25 to 65 per- 
cent slopes-------------- 
Koepke silt loam, O to 8 
percent slopes----------- 
Koepke silt loam, 8 to 15 
percent slopes----------- 
Koepke silt loam, 15 to 25 
percent slopes----------- 
Koepke silt loam, 25 to 45 
percent slopese----------- 


Described Dryland 
Вата Symbol Page 
22 VIIe-1 53 
22 Vle-2 53 
22 УТе-2 53 
22 УТе-2 53 
23 IVe-5 52 
23 IVe-5 52 
23 VIe-2 53 
24 IIIe-1 51 
24 ІІІе-1 51 
24. IVe-1 52 
2h VIew2 53 
2h VIs-l 53 
25 IIIe-1 51 
26 IIIe-1 51 
2? IIIe-1 51 
27 IlIe-l 51 
27 IVe-1 De 
27 VIe-2 55 
28 IVe-2 52 
28 IVe-2 52 
28 IVe-2 52 
28 УТе-1 53 
28 VIs-1 55 
29 VIIs-1 55 
29 IIIe-1 51 
29 ТТТе-1 51 
29 IVe-l 52 
29 УТе-2 53 


Capability unit 


Irrigated 


Orchard 


group Range site 


Woodland 
suita= 
bility 


Symbol Page|Number|Number Page| Symbol 
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60 
60 
60 
60 
61 
61 
61 
62 
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Capability unit Woodland 
Orchard suita- 
Described Dryland Irrigated group Range site bility 
Map : on 
symbol Mapping unit page Symbol Page|Symbol Page| Number Number Page Symbol 

80 Koepke gravelly silt loam, 3 

to 25 percent slopes------- 29 IVe-1 52 |------ -- -— 8 62 30 
81 Leader fine sandy loam, O to 

8 percent slopes----------- 30 IVe-2 52 |ТТТе-1 54 ? -- -- ho 
82 Leader fine sandy loam, 8 to 

25 percent slopes---------- 30 IVe-2 52 |------ «= -- -- -- ho 
83 Leader fine sandy loam, 25 to 
| 45 percent slopes---------- 30 VIe-1 55 |------ -- == =. -- 4r 
84 Leavenworth silt loam-------- 31 IIIw-l 52 |------ -- -= -- -- 27 
85 Lithic Xerochrepts-Cashmont 

complex, 15 to 45 percent 

Slopese---------------——— A 51 VIIs-l1 53 |------ -- -— n 61 -- 

(Lithic 
Xero= 
chrepts) 
3 1 
(Cashmont) 


86 Lithic Xerochrepts-Conconully 
complex, 15 to 15 percent 
slopes----------------——-- 31  |VIIs-l 53 |------ saj د‎ h Өт]. == 


87 Lithic Xerochrepts-Donavan- 
Rock outcrop complex, 15 to 


45 percent Slopes---------- 51 VIIs-l 55 |------ -- =m 4 61 4x 
(Lithic (Donavan) 
Xero= 
chrepts) 


88 Lithic Xerochrepts-Hum com- 
plex, O to 45 percent 
Slopes------------------em-- 3⁄1 VIIs-l 53 |------ -- = 6 62 == 
(Lithic 
| Xero- 
chrepts) 
8 62 
(Hum) 
89 Lithic Xerochrepts-Kartar 
complex, 15 to 45 percent 
Slopes--------------------- $1 VIIs-l 55 |------ -- = 4 61 4x 
(Lithic (Kartar) 
Xero- 
chrepts) 
5 61 
(Kartar) 
90 Lithic Xerochrepts-Molson 
complex, 15 to 45 percent 
Slopes--e---------------—- - 32 VIIs-l 55 |------ -- == 6 62 3x 
(Lithic (Molson) 
Xero- 
chrepts) 


8 62 
(Molson) 
91 Lithic Xerochrepts-Nevine 
complex, 15 to 45 percent 
slopes-----—- en me ma m a ne ene 32 VIIs-l 53 |------ -- -- -- -- hx 
(Nevine) 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 


Dryland 


Irrigated 


Orchard 


group Range site 


Symbol Page|Symbol Page|Number| Number Page 


Described 
Map on 
symbol Mapping unit page 

92 Lithic Xerochrepts-Newbon 

complex, 15 to _42 percent 

Slopes------------------- 32 VIIsel 
95 Lithic Xerochrepts-Night- 

Hawk complex, 15 to 45 

percent slopes----------- 32 VIIs-1 
94 Lithic Xerochrepts-Republic 

complex, 15 to 45 percent 

Slopes------------------- 52 VIIs-l 
95 Lithic Xerochrepts-Vallan 

complex, 15 to 45 percent 

Slopes------------------ 32 VIIs-1 
96 Lithic Xerochrepts-Wadams 

complex, 25 to 65 percent 

slopes--------------- === 32 VIIs-1 
99 HMarshez--------------------—- 32 VIIIw-l 
98 Merkel sandy loam, O to 25 

percent slopes----------- 33 IVe-2 
99 Merkel extremely stony 

sandy loam, 3 to 25 per- 

cent slopes-------------- 35 УТв-1 
100 Merkel extremely stony 

sandy loam, 25 to 65 per- 

cent slopes--------- -—---2 55 VIIs-l 
101 Mires gravelly sandy loam, 

25 to 45 percent slopes-- 34 VIe-2 
102 Mires extremely stony sandy 

loam, 15 to 65 percent 

Slopese------------------- 5Д VIIs-1l 
103 Mires loam, O to 8 percent 

STOPE Semm m meae en = ни 34 IVe=l 
104 Mires gravelly loam, 3 to 

25 percent slopes-------- 55 IVe=1 
105 Molson silt loam, Ó to 8 

percent slopes----------- 35 IIIe-1 
106 Molson silt loan, 8 to 15 

percent slopes----------- 35 IIIe-l 
107 Molson silt loam, 15 to 25 

percent slopes----------- 35 IVe-1 
108 Molson silt loam, 25 to 45 

percent slopes----------- 35 VIe-1 
109 Molson gravelly silt loam, 

5 to 25 percent slopes--- 55 IVeel 
110 Мо1воп extremely stony silt 

loan, & to 25 percent 

slopes------ —————— 35 УТв-5 


55 


25 


55 
2h 
52 


25 


25 
25 


25 
52 
52 
51 
31 
52 


25 | 


52 


22: 


h 
(Lithic 
Xero- 
chrepts) 


5 
(Newbon) 


4 


6 
(Lithic 

Xero- 
co 


Republic) 


о со Со Со Со N ^ ~ 


61 


61 


61 


62 


62 
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suita- 
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Symbol 


5d 
(Vallan) 


4x 
(Wadams) 


4o 
4x 


4x 
цг 


4x 
во 
4o 
50 
50 
50 
2r 
30 


3x 


GUIDE TO MAPPING UNITS--Continued 


Map 
symbol Mapping unit 
111 Molson extremely stony silt 
loam, 25 to 45 percent 
slopes------- een ee enn -== 
112 e silt loam, 3 to 8 
percent slopes------------ 
113 Nespelem silt loam, 8 to 15 
percent slopes------------ 
114 Nespelem silt loam, 15 to 25 
percent slopes------------ 
115 Nespelem silt loam, 8 to 25 
percent slopes, eroded---- 
116 Nespelem silt loam, 25 to 45 
percent slopes------------ 
117 Nespelem silt loam, alkali, 
O to 3 percent slopes----- 
118 Nevine silt loam, 8 to 25 
percent slopes------------ 
119 Nevine silt loam, 25 to 45 
percent slopes------------ 
120 Nevine extremely stony silt 
loam, O to 25 percent 
Slopes----------2--------- - 
121 Nevine extremely stony silt 
loam, 25 to 65 percent 
Slopes-------------------- 
122 Newbon loam, 3 to 8 percent 
Slopes-------------------- 
123 Newbon loam, 8 to 15 percent 
Slopes-------------------- 
124 Newbon loam, 15 to 25 per- 
cent slopes--------------- 
125 Newbon gravelly loam, O to 8 
percent slopes------------ 
126 Newbon gravelly loam, 8 to 
25 percent slopes--------- 
127 Newbon gravelly loam, 25 to 
45 percent slopes--------- 
128 Newbon gravelly loam, 25 to 
45 percent north slopes--- 
129 Newbon very graveliy loam, 
25 to 65 percent slopes, 
erodedez--------2-2----- =.=- 
130 Newbon ëxtremely stony loan, 
O to 45 percent slopes---- 
151 Nighthawk loam, 5 to per- 
cent slopes-----------2--- 
152 Nighthawk loam, 8 to 15 per- 
cent slopes---------- на 
155 Nighthawk loam, 15 to 25 
` percent slopes----------- - 
134 Nighthawk extremely stony 
loam, 8 to 25 percent 
Slopes-------2------------ 
155. Nighthawk extremely stony 
loam, 25 to 65 есеп 
Slopes------------ ————— 
136 Nighthawk extremely stony 
loam, 25 to 65 percent 
slopes, eroded----------- - 
137 Okanogan loam--------------- 


Described 


on 
page 


22 
36 
36 
36 
36 
36 
36 
37 
57 


57 


57 
38 
58 
58 
38 
38 
38 
38 


HO 


Capability unit 


Dryland 


Symbol Page 


VIIs-1 
IIIe-2 
IlIe-2 
ТУе-5 
ТУе-5 
VIe-2 
VIs-2 
IVe-2 
VIe-1 


VIs-1 


VIIs-1 
IIIe-2 


IIle-2 


IVe-5 
IIIe-2 
IVe-5 
VIe-2 
VIe-2 


УТТе-1 
УТ=-5 
IIIe-2 
IIIe-2 
IVe-5 


VIs-5 


VIIs-l 


VIIs-1l 
IIIw-l 


25 
52 
52 
52 
52 
25 
25 
52 
25 


22 


25 
52 
52 
52 
52 
52 
53 
25 


55 
25 
52 
52 
22 


25 


25 


25 
52 


Irrigated 


Orchard 


group Range site 


Woodland 
suita- 
bility 


Symbol Page| Number Number Page| Symbol 


IIIe-l 
IVe-1 
VIe-1 
ТТТе-1 
ТУе-1 


ИТе-1 
IVe-1 
VIe-1 


Пун] 


54 


62 
61 
61 
61 
61 
61 


Map 


symbol 


158 
159 
140 
141 


142 
143 
144 


145 
146 
147 
148 
149 


150 
151 
152 
155 
154 
155 


156 
157 
158 
159 
160 


161 
162 
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Mapping unit 


Okanogan loam, gravelly 
substratum---------------- 
Owhi fine sandy loam, O to 3 
percent slopes------------ 
Owhi fine sandy loam, 5 to 8 
percent slopes------------ 
Owhi gravelly fine sandy 
loam, O to 8 percent 
slopes-------------------- 
Owhi gravelly fine sandy 
loam, 8 to 25 percent 
slopes------------------- - 
Owhi extremely stony fine 
sandy loam, O to 25 per- 
cent slopes--------------- 
Owhi extremely stony fine 
sandy loam, 25 to 45 per- 
cent slopes--------------- 
Pogue fine sandy loam, O to 
5 percent slopes---------- 
xu fine sandy loam, 3 to 
percent slopes---------- 
Pogue fine sandy loam, 8 to 
l5 percent slopes--------- 
Pogue fine sandy loam, 15 to 
25 percent slopes--------- 
Pogue gravelly fine sandy 
loam, O to 8 percent 
slopes-------------------- 
Pogue gravelly fine sandy 
loam, 8 to 25 percent 
slopes-------------------- 
Pogue extremely stony fine 
sandy loam, O to 25 per- 
` cent slopes--------------- 
Pogue extremely stony fine 
sandy loam, 25 to 65 per- 
cent slopese--------------- 
Republic gravelly sandy 
loam, 3 to 15 percent 
Slopesg---------7----------- 
Republic gravelly sandy 
loam, 15 to 25 percent 
Slopes--------- ———————— 
Republic extremely stony 
sandy loam, 15 to 45 per- 
cent slopes--------2------- 
Republic loam, O to 8 per- 
cent slopes--------------- 
Republic loam, 8 to 15 per- 
cent slopes--------------- 
Republic loam, 15 to 25 per- 
cent slopes--------------- 
Republic loam, 25 to 45 per- 
cent slopes--------------- 
Republic loam, gravelly sub- 
Stratum, O to 8 percent 
Slopes-------------------- 
Riverwash-------------- — 
Rock outcrop---------------- 


Capability unit 


Symbol Page] Symbol Page| Number [Number Page 


Dryland 


52 
52 
52 


25 


25 


22 


25 
52 
52 
52 
52 


25 


25 


22 


25 


52 


52 


25 
51 
51 
52 
22 


51 


VIIIw-1 54 


Described 

on 

page 

40 IIIw-1 
41 IVe-5 
41 IVe-5 
42 VIe-2 
42 VIe-2 
42 VIs-3 
42 VIIs-1 
42 IVe-3 
42 IVe-5 
45 IVe-5 
43 IVe-5 
43 VIe-2 
43 VIe-2 
n VIs-5 
ы VIIs-1 
kh ТУе-1 
ШҮП IVe-1 
hh VIs-3 
45 IIIe-1 
45 ИтТе-1 
45 ТУе-1 
45 VIe-2 
H5 IIIe-1 
45 

45 


VIIIs-1 54 


Irrigated 


IIw-1 
IIe-1 
IIIe-1 


ТУе-1 
УТе-1 
VIs-1 


ТТе-1 
IIIe-1 
IVe-1 
Vie-1 


IVe-1 
IVe-1 
VIs-1 


Orchard 


group Range site 
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61 
61 
61 


61 


61 


61 


61 
61 
61 
61 
61 


61 


61 


61 


61 


62 


62 
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62 
62 
62 
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163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
125 
174 
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178 
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GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Skaha loamy sand, O to 8 
percent slopes------------ 
Skaha gravelly loamy sand, O 
to 15 percent slopes------ 
Skaha gravelly loamy sand, 
15 to 25 percent slopes--- 
Skaha gravelly loamy sand, 
25 to 65 percent slopes--- 
Springdale sandy loam, O to 
3 percent slopes---------- 
Springdale sandy loam, 5 to 
percent slopes---------- 
Springdale sandy loam, 8 to 
25 percent slopes--------- 
Springdale extremely stony 
sandy loam, O to 25 per- 
cent slopes--------------- 
Springdale extremely stony 


sandy loam, 25 to 45 per- 
cent slopes--------------- 
Synarep silt loam----------- 
Tonasket silt loam, O to 3 
percent slopes------------ 
Tonasket silt loam, 5 to 8 
percent slopes------------ 
Tonasket silt loam, 8 to 15 
percent slopes------------ 
Tonasket silt loam, 15 to 25 
percent slopes------------ 
Tonasket silt loam, 25 to 45 
percent slopes------------ 


Tonasket extremely stony 
silt loam, O to 45 percent 
Slopes-------------------- 

Wadams sandy loam, 3 to 15 
percent slopes------------ 

Wadams extremely stony sandy 
loam, O to 25 percent 
Slopes-------------------- 

Wadams extremely stony sahdy 
loam, 25 to 65 percent 
Slopes--------------- ----- 

Winthrop gravelly loamy 
Sand, O to 15 percent 
Blopes-------------------- 

Winthrop extremely stony 
loamy sand, O to 45 per- 
cent slopes--------------- 

Xerofluvents, wet----------- 


Capability unit Woodland 
Orchard suita- 
Described Dryland Irrigated group Range site bility 

on 
page Symbol Page Symbol Page|Number|Number Page| Symbol 
45 УТе-2 53 |ТУе-ф 55 1 60 -- 
46 УТе-2 55 |VIe-1 55 5 1 60 -- 
46 УТе-2 55 |------- -- -— 1 60 -- 
46 VIIe-1 53 |------ -- -- 1 60 -- 
46 IVe-2 52 |IVe-1 55 -- -— m 5f 
46 IVe-2 52 |IVe-1 55 == -- == 5f 
46 УТе-1 53 |------ -- -- == -- 5f 
46 VIs-1 55 |------ -- -- -- -- 5х 
47 VIs-l 53 |---=-- == -- == -- 5х 
4? IVw-l 52 |------ -- -- 2 60 -- 
48 IIIc-1 52 |Ile-1 54 1 5 61 = 
48 IIIe-2 52 |IIIe-l 54 1 5 61 mE 
48 IIle-2 52 |IVe-1 55 ] 5 61 -- 
18 IVe-5 52 |УТе-1 55 1 5 61 -- 
48 VIe-2 53 |------ == == 5 61 -- 
48 VIs-5 25 |----- == -- 5 61 -- 
19 IVe-2 52 |IVe-1 55 7 -- — ho 
49 VIs-1 55 |------ -- -- -- -- AX 
49 VIIs-1 53 |------ -- -- -- -- 4x 
50 VIe-2 53 |IVs-1 55 3 -— -- 55 
50 VIs-5 53 |------ -- -- -- -- 5x 
50 VIw-1 55 |------ -- -- -- -- 2w 
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more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specilic tracts. 
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SOIL ASSOCIATIONS 


DEEP TO VERY SHALLOW MOSTLY FOREST SOILS AND ROCK OUTCROP 
ON MOUNTAINOUS UPLANDS 


Е Rock outcrop-Nevine-Donavan association: Rock outcrop апа deep, well 
drained soils 


Molson-Lithic Xerochrepts-Koepke association: Deep, shallow, and very 
shallow, well drained soils 


Republic-Mires-Chesaw association: Deep, well drained and somewhat 
excessively drained soils 


Rock outcrop-Donavan association: Rock outcrop and deep, well drained 
soils 


DEEP TO VERY SHALLOW MOSTLY GRASSLAND SOILS, ROCK OUTCROP 
AND BADLAND ON DISSECTED UPLAND PLAINS AND TERRACES 


Nighthawk-Conconully-Lithic Xerochrepts association: Deep, shallow, 
and very shallow, well drained soils 


[в | Disautel-Conconully-Nespelem association: Deep, well drained soils 


Conconully-Lithic Xerochrepts-Haley association: Deep, shallow, and very 
shallow, well drained soils 


[в | Newbon-Conconully association: Deep, well drained soils 


Б Kartar-Dinkelman-Springdale association: Deep, well drained and 
somewhat excessively drained soils 


Owhi-Winthrop association: Deep, well drained and excessively drained 
soils 


Badland-Rock outcrop association: Nearly barren severely eroded areas 
and Rock outcrop 


DEEP, MOSTLY GRASSLAND AND MEADOW SOILS ON TERRACES AND 
FLOOD PLAINS 


Pogue-Cashmont-Cashmere association: Deep, somewhat excessively 
drained and well drained soils 


(в ] Colyille-Okanogan association: Deep, somewhat poorly drained and well 
drained soils 
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SYMBOL 


1 
2 
3 


NAME 


Aeneas fine sandy loam, 0 to 3 percent slopes 
Aeneas fine sandy loam, 3 to 8 percent slopes 
Aeneas fine sandy loam, 8 to 15 percent slopes 


Badland 
Boesel fine sandy loam 
Boesel silt loam, heavy subsoil variant 


Cashmere fine sandy loam, 0 to 3 percent slopes 

Cashmere fine sandy loam, 3 to 8 percent slopes 

Cashmere fine sandy loam, 8 to 15 percent slopes 

Cashmere fine sandy loam, 15 to 25 percent slopes 
Cashmere fine sandy loam, 25 to 65 percent slopes 
Cashmont sandy loam, 0 to 3 percent slopes 

Cashmont sandy loam, 3 to 8 percent slopes 

Cashmont sandy loam, 8 to 15 percent slopes 

Cashmont sandy loam, 15 to 25 percent slopes 

Cashmont gravelly sandy loam, 0 to 8 percent slopes 
Cashmont gravelly sandy loam, 8 to 15 percent slopes 
Cashmont very gravelly sandy loam, 3 to 25 percent slopes 
Cashmont extremely stony sandy loam, 0 to 25 percent slopes 
Cashmont extremely stony sandy loam, 25 to 45 percent slopes 
Chesaw gravelly sandy loam, 15 to 45 percent slopes 

Chesaw extremely stony sandy loam, 15 to 45 percent slopes 
Colville silt loam 

Colville silt loam, moderately wet 

Conconully gravelly sandy loam, 3 to 8 percent slopes 
Conconully gravelly sandy loam, 8 to 25 percent slopes 
Conconully loam, 0 to 8 percent slopes 

Conconully loam, 8 to 15 percent slopes 

Conconully loam, 15 to 25 percent slopes 

Conconully extremely stony loam, 0 to 25 percent slopes 
Conconully extremely stony loam, 25 to 65 percent slopes 
Conconully extremely stony loam, 25 to 65 percent north slopes 


Dinkelman sandy loam, 0 to 25 percent slopes 

Dinkelman sandy loam, 25 to 65 percent slopes 

Dinkelman gravelly sandy loam, 3 to 25 percent slopes 
Dinkelman extremely stony sandy loam, 0 to 25 percent slopes 
Dinkelman extremely stony sandy loam, 25 to 65 percent slopes 
Dinkelman loam, 25 to 45 percent slopes 

Disautel silt loam, 0 to 8 percent slopes 

Disautel silt loam, 8 to 15 percent slopes 

Disautel silt loam, 15 to 25 percent slopes 

Disautel very cobbly silt loam, 8 to 45 percent slopes, eroded 
Disautel extremely stony silt loam, 0 to 25 percent slopes 
Disautel extremely stony silt loam, 25 to 65 percent slopes 
Donovan loam, 3 to 8 percent slopes 

Donovan loam, 8 to 25 percent slopes 

Donovan loam, 25 to 65 percent slopes 

Donovan extremely stony loam, 0 to 25 percent slopes 
Donovan extremely stony loam, 25 to 65 percent slopes 
Donovan-Rock outcrop complex, 25 to 65 percent slopes 


Emdent loam 

Ewall sand, 0 to 15 percent slopes 

Ема! loamy fine sand, 0 to 15 percent slopes 
Ewall loamy fine sund, 15 to 25 percent slopes 
Ewall loamy fine sand, 25 to 45 percent slopes 


Haley fine sandy loam, 0 to 8 percent slopes 
Haley fine sandy loam, 8 to 25 percent slopes 
Haley fine sandy loam, 25 to 45 percent slopes 
Havillah silt loam, 0 to 8 percent slopes 

Havillah silt loam, 8 to 15 percent slopes 

Havillah silt loam, 15 to 25 percent slopes 
Havillah silt loam, 15 to 45 percent slopes, eroded 


SOIL LEGEND 


NAME 


Havillah extremely stony silt loam, 15 to 45 percent slopes 
Hodgson silt loam, 3 to 15 percent slopes 

Hum silt loam, 8 to 20 percent slopes 

Hunters silt loam, 0 to 8 percent slopes 

Hunters silt loam, 8 to 15 percent slopes 

Hunters silt loam, 8 to 25 percent slopes, eroded 

Hunters silt loarn, 25 to 45 percent slopes 


Karamin sandy loam, 8 to 25 percent slopes 

Kartar sandy loam, 3 to 15 percent slopes 

Kartar sandy loam, 15 to 25 percent slopes 

Kartar sandy loam, 15 to 45 percent north slopes 

Kartar extremely stony sandy loam, 0 to 25 percent slopes 
Kartar extremely stony sandy loam, 25 to 65 percent slopes 
Koepke silt loam, 0 to 8 percent slopes 

Koepke silt loam, 8 to 15 percent slopes 

Koepke silt loam, 15 to 25 percent slopes 

Koepke silt loam, 25 to 45 percent slopes 

Koepke gravelly silt loam, 3 to 25 percent slopes 


Leader fine sandy loam, 0 to 8 percent slopes 

Leader fine sandy loam, 8 to 25 percent slopes 

Leader fine sandy loam, 25 to 45 percent slopes 

Leavenworth silt loam 

Lithic Xerochrepts-Cashmont complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Conconully complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Donovan-Rock outcrop complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Hum complex, 0 to 45 percent slopes 

Lithic Xerochrepts-Kartar complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Molson complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Nevine complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Newbon complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Nighthawk complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Republic complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Vallan complex, 15 to 45 percent slopes 
Lithic Xerochrepts-Wadams complex, 25 to 65 percent slopes 


Marsh 

Merkel sandy loam, 0 to 25 percent slopes 

Merkel extremely stony sandy loam, 3 to 25 percent slopes 
Merkel extremely stony sandy loam, 25 to 65 percent slopes 
Mires gravelly sandy loam, 25 to 45 percent slopes 

Mires extremely stony sandy loam, 15 to 65 percent slopes 
Mires loam, 0 to 8 percent slopes 

Mires gravelly loam, 3 to 25 percent slopes 

Molson silt loam, 0 to 8 percent slopes 

Molson silt loam, 8 to 15 percent slopes 

Moison silt loam, 15 to 25 percent slopes 

Molson silt loam, 25 to 45 percent slopes 

Molson gravelly silt loam, 3 to 25 percent slopes 

Molson extremely stony silt loam, 8 to 25 percent slopes 
Molson extremely stony silt loam, 25 to 45 percent slopes 


Nespelem silt loam, 3 to 8 percent slopes 

Nespelem silt loam, 8 to 15 percent slopes 

Nespelem silt loam, 15 to 25 percent slopes 

Nespelem silt loam, 8 to 25 percent slopes, eroded 
Nespelem silt loam, 25 to 45 percent slopes 

Nespelem silt loam, alkali, O to 3 percent slopes 

Nevine silt loam, 8 to 25 percent slopes 

Nevine silt loam, 25 to 45 percent slopes 

Nevine extremely stony silt loam, 0 to 25 percent slopes 
Nevine extremely stony silt loam, 25 to 65 percent slopes 
Newbon loam, 3 to 8 percent slopes 

Newbon loam, 8 to 15 percent slopes 

Newbon loam. 15 to 25 percent slopes 

Newbon gravelly loam, 0 to 8 percent slopes 


NAME 


Newbon gravelly loam, 8 to 25 percent slopes 

Newbon gravelly loam, 25 to 45 percent slopes 

Newbon gravelly loam, 25 to 45 percent north slopes 
Newbon very gravelly loam, 25 to 65 percent slopes, eroded 
Newbon extremely stony loam, 0 to 45 percent slopes 
Nighthawk loam, 3 to 8 percent slopes 

Nighthawk loam, 8 to 15 percent slopes 

Nighthawk loam, 15 to 25 percent slopes 

Nighthawk extremely stony loam, 8 to 25 percent slopes 
Nighthawk extremely stony loam, 25 to 65 percent slopes 
Nighthawk extremely stony loam, 25 to 65 percent slopes, eroded 


Okanogan loam 

Okanogan loam, gravelly substratum 

Owhi fine sandy loam, 0 to 3 percent slopes 

Owhi fine sandy loam, 3 to 8 percent slopes 

Owhi gravelly fine sandy loam, 0 to 8 percent slopes 

Owhi gravelly fine sandy loam, 8 to 25 percent slopes 

Owhi extremely stony fine sandy loam, 0 to 25 percent slopes 
Owhi extremely stony fine sandy loam, 25 to 45 percent slopes 


Pogue fine sandy loam, 0 to 3 percent slopes 

Pogue fine sandy loam, 3 to 8 percent slopes 

Pogue fine sandy loam, 8 to 15 percent slopes 

Pogue fine sandy loam, 15 to 25 percent slopes 

Pogue gravelly fine sandy loam, 0 to 8 percent slopes 

Pogue gravelly fine sandy loam, 8 to 25 percent slopes 

Pogue extremely stony fine sandy loam, 0 to 25 percent slopes 
Pogue extremely stony fine sandy loam, 25 to 65 percent slopes 


Republic gravelly sandy loam, 3 to 15 percent slopes 
Republic gravelly sandy loam, 15 to 25 percent slopes 
Republic extremely stony sandy loam, 15 to 45 percent slopes 
Republic loam, 0 to 8 percent slopes 

Republic loam, 8 to 15 percent slopes 

Republic loam, 15 to 25 percent slopes 

Republic loam, 25 to 45 percent slopes 

Republic loam, gravelly substratum, 0 to 8 percent slopes 
Riverwash 


Rock outcrop 


Skaha loamy sand, 0 to 8 percent slopes 

Skaha gravelly loamy sand, 0 to 15 percent slopes 

Skaha gravelly loamy sand, 15 to 25 percent slopes 

Skaha gravelly loamy sand, 25 to 65 percent slopes 

Springdale sandy loam, 0 to 3 percent slopes 

Springdale sandy loam, 3 to 8 percent slopes 

Springdale sandy loam, 8 to 25 percent slopes 

Springdale extremely stony sandy loam, 0 to 25 percent slopes 
Springdale extremely stony sandy loam, 25 to 45 percent slopes 
Synarep silt loam 


Tonasket silt loam, 0 to 3 percent slopes 

Tonasket silt loam, 3 to 8 percent slopes 

Tonasket silt loam, 8 to 15 percent slopes 

Tonasket silt loam, 15 to 25 percent slopes 

Tonasket silt loam, 25 to 45 percent slopes 

Tonasket extremely stony silt loam, 0 to 45 percent slopes 


Wadams sandy loam, 3 to 15 percent slopes 

Wadams extremely stony sandy loam, 0 to 25 percent slopes 
Wadams extremely stony sandy loam, 25 to 65 percent slopes 
Winthrop gravelly loamy sand, 0 to 15 percent slopes 
Winthrop extremely stony loamy sand, 0 to 45 percent slopes 


Xerofluvents, wet 


BOUNDARIES PITS 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SOIL SURVEY S 
SOIL DELINEATIONS AND SYMBOLS EO 


National, state or province Gravel pit ESCARPMENTS 


County or parish Mine or quarry Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


Minor civil division MISCELLANEOUS CULTURAL FEATURES 


Reservation (national forest or park, 
State forest or park, 
and large airport) š Church GULLY 


Farmstead, house 
(omit in urban areas) 


Land grant gy School DEPRESSION OR SINK 


Limit of soil survey (label) SOIL SAMPLE SITE 


(normally not shown) 
MISCELLANEOUS 


Indian mound (label) 


Field sheet matchline & neatline Located object (label) 


AD HOC BOUNDARY (label) _ Tank (label) Blowout 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


Wells, oi! or gas Clay spot 


Windmill Gravelly spot 


STATE COORDINATE TICK 


Kitchen midden Gumbo, slick or scabby spot (sodic) 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Dumps and other similar 
non soil areas 


Prominent hill or peak 


Divided (median shown 
if scale permits) Rock outcrop 


Other roads WATER FEATU RES (includes sandstone and shale) 


Trail DRAINAGE 


Saline spot 


Sandy spot 


ROAD EMBLEMS & DESIGNATIONS Perennial, double line 


Severely eroded spot 


Interstate Perennial, single line Slide or slip (tips point upslope) 


Intermittent 
Federal rm Stony spot, very stony spot 


State Drainage end 
County, farm or ranch Canals or ditches 

RAILROAD Double-line (label) 
POWER TRANSMISSION LINE 


(normally not shown) 
PIPE LINE LAKES, PONDS AND RESERVOIRS 


(normally not shown) 
FENCE Perennial Ciwater Чә 


Drainage and/or irrigation 


(normally not shown) 


LEVEES Intermittent ”^ ыл 


Without road 0000000000000 MISCELLANEOUS WATER FEATURES 


With road 0000000000000 
ШШ 


Marsh ог swamp 


With railroad Spring 


DAMS Well. artesian 
Large (to scale) Well, irrigation 


Medium or small Wet spot 
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